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A  ■  S  the  Scarborough  SpaW- 
r\  W aters  are,  in  great  meat- 
fure,  obliged  to  Y ou  for 
the  prefent  Character  they 
bear ;  it  is  but  natural  that  an 
Enquiry  into  their  Contents, 
Virtues,  and  Ufes,  fhoifd  be 
addrefs’d  to  a  Perfon  fo  well' 


acquainted  with  the  SubjedL 
Thefe.W aters,  fraught  with 
Virthes  formerly  khdbfli  to 


few,  and  healing  chiefly  the 
Sick  of  inferior  Rank,  are,  at 

A  «  length, 


dedication. 

length,  by  your  Experience, 
and  a  fubfequent,  juft  and  ge¬ 
nerous  Recommendation  of 
them,  introduced  into  better 
Company ;  and  now  chear  the 
Spirits,  and  brace  the  Nerves, 
of  Peers  as  well  as  Commoners. 

This,  Sir,  is  one  of  the  ma¬ 
ny  Benefits  which  You  have 
conferred  upon  Mankind:  and 
as  the  prefent  Enquiry  may 
help  to  fliew  how  lignal  it  is ; 
I  perfuade  myfelf,  that  neither 
Y ou,  nor  the  Publick,  will  be 
difpleafed  with  the  Attempt 

of, 

Sir, 

*  x  .  4  '  *  -  '  "  ’  ~  ' 

.  \  ,  ,  *  i  If 

Tommoji  obliged  Humble  Servant, 

•*  A  A  .  ...  '  "  ,* 

*  Peter  Shaw. 
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THE 


PREFACE. 

IT  is,  perhaps ,  a  much  more  difficult  Thing  than 
Men  ufually  imagine ,  to  give  a  juft  Account  of 
the  Contents ,  Virtues  and  Ufes  of  any  Mineral 
Water  ;  especially  when  thofe  who  attempt  it,  or 
thofe  who  judge  about  it,  have  not  been  verfed  in 
the  making  of  philofophical,  and  chemical  Experi¬ 
ments. 

Hence  it  may,  probably,  appear  ftrange  to  many, 
that  the  Queries  propofed  in  the  prefent  Enquiry 
(hon'd  be  Jo  numerous ,  the  Apparatus  fo  large,  and 
the  Method  aim'd  at  fo  rigorous:  tho '  all  this  will 
eafily  be  excufed  by  thofe  who  know  what  Errors 
have  been  committed ,  in  the  like  Attempts,  for  want 
i of  &  competent  Number  of  leading  Queftions,  ex  aft 
Jnftruments,  and  a  fuitable  Habit  of  uftng  them. 

But  the  prefent  Undertaking,  it  is  hoped,  will 
not  be  found  to  expofe  the  Failures  of  others  ;  or  to 
fet  itfelf  up  in  Competition  with  any  Enquiry  of 
he  fame  kind.  This  wou'd  be  to  defeat  the  End 
wopofed  ;  which  is  no  other  than,  with  proper  De¬ 
ference,  to  point  out  a  Way  of  bringing phyftcal  En¬ 
quiries  to  phyfical  Certainty  *,  and,  without  interfering 
with  any  one ,  to  try  if,  by  uftng  the  Art  of  indu¬ 
ction  {an  Art  hitherto  very  little  known,  or  pra- 
lifed)  more  of  the  Nature  of  Mineral  Waters  may 
wt  be  difcover'd,  than  has  formerly  appear'd. 
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This  Attempt  may ,  indeed,  be  cen Cured  as  afpir - 
ing  to  great  Things ;  but  then  they  are  Things  of  a 
philofophical  Nature, and  of  general  Ufe s  where  fome 
degree  of  Afpir  ing  has  ufually  been  thought  lau¬ 
dable. 

But  there  is  hitherto  no  Room  for  Exultation  ; 
as'  the  Foundations  of  the  Deftgn  are  not  yet  well 
laid :  ■  and  fo  much  Pains  will  be  required  to  finifh 
it,  that  the  Labourers  in  it  may  reafonably  expect  to 
efcapc  uncen fared.  To  fay  the  Truth,  this  is  no 
Work  for  a  private  Hands  and  unlefs  it  meets 
with  A Jfi fiance  and  Encouragement ,  is  never  likely 
to  be  finifjed  at  all. 

The  whole  Defgn  is  no  lefs  than  the  procuring 
juft  and  real  Hiftories  of  the  Mineral  Waters  of 
England's  according  to  the  Intimation  of  a  Plan 
lately  laid  down  for  that  purpofe* .  And  tho 5  fome 
Materials  for  the  Work  may  be  collected  fro?n  fe¬ 
deral  modern  Writers  of  natural  Hifiory  \  and ,  par* 
ticularly ,  from  a  late  laborious  Account  of  the  Mi¬ 
neral  Waters  of  Derbyfhire,  Lincolnfhire,  and 
Yorkfhire,  by  Dr.  Short  j  yet,  when  the  Matter 
comes  to  be  thoroughly  confider’d ,  perhaps  it  will  be 
found  necefhry  to  extend  the  whole  Enquiry ,  verify 
the  prefent  Sets  of  Experiments ,  make  abundance  of 
new  ones,  and  work  all  up  into  found  and  methodical 
Hiflories.  And  here  is  Employment  for  a  number 
of  Hands. 

The  following  Piece ,  tho ’  it  undertakes  to  enquire 
into  but  one  Mineral  Water  s  yet  prefumes  to  offer 
Rules  and  Directions,  for  enquiring  into  all  others  : 
as  nothing  appears  to  have  been  more  wanting,  in 
this  Affair,  than  an  adequate  Method  of  Enquiry  , 

*  See  the  Appendix  to  Dr.  Hoffman's  new  Experiments  and 
Obferyations  upon  Mineral  Waters. 
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capable  of  directing  Experiments ,  'verifying  Parti¬ 
culars  *  bringing  them  to  Order ,  and  manifefling  the 
Refult.  But  how  far  this  Point  is  carried ,  or 
how  far  it  falls  ftjort ,  muft  be  left  to  the  Judg¬ 
ment  of  experimental  Philo  fophers. 

The  dirett  Enquiry  itftelf  into  the  Scarborough 
Spaw-lVater ,  is  here  carried  but  a  little  IV ay,  or 
barely  begun  if  Opportunity  fterves ,  it  is  propofed 
to  carry  it  farther  *,  to  endeavour  the  raiftng  a 
jujl  Hi  ft  or y  thereof:  but  this  muft  be  the  Buftnefs 
of  fever al  Tears ;  and  if  ever  complcated,  will ,  pof- 
ftbly,  be  the  firft  Example ,  that  has  been  Jet ,  of  a, 
fully  inductive  Hiftory  of  any  Mineral  Water. 

But  as  the  Sketch,  at  prefent ,  is  fo  imperfell ,  ## 
Objection  may  eaftly  arifte  againft  the  hafiy  publijh- 
ing  of  it,  in  a  Form  fo  difadvantagious  both  for  the 
Reader  and  Author  on  a  Suppofttion  that  it  might 
have  been  better  for  both  to  have  f  nifty' d  the  De- 
Cign,  by  degrees  ;  and,  at  length,  to  have  given  the 
Refult,  in  a  dir  ell  and  concifte  manner  ;  without 
'ntring  into  a  Detail  of  the  apparatus  ;  and  Jhew- 
ng  the  fever  al  Steps  of  the  Procedure ;  as  a  Builder 
xhibits  a  Houfe  after  the  Lumber  and  Scaffolding 
we  removed.  “ 

To  this  Objection  the  Author  replies,  that ,  how - 
ver  it  may  fare  with  himfelf ,  he  conreiz  >es  it  much 
l°re  advantagious  for  the  Publick,  t  o  jhew  the 
iir  ound- Work  of  the  Art  of  InduPiovn,  t  loan  to  dr  efts 
p  a  few  Diftcoveries  in  the  mo  ft  agree  c  \ble  manner 
hat  cou'd  be  invented  as  this  Art  is;  of  i  nfinite  Uje  y 
r  no  lefts  than  a  Jure  Method  oft  ma!  zing  all  the 
difcoveries  in  Nature  that  Mankind  ca,  it  reaftonably 
ope  for.  And  thoP  the  Author  preten  ds  not  to  be 
ie  Inventor ,  or  any  tolerable  Mafter ,  of  this  Art ; 
/  he  judges  that  it  may  beft  be  taugh  t  by  fhewing 
'c  fir  ft  Rudiments  of  an  Enquiry  cond,  '{fled  accord- 
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ing  to  its  Rules:  and ,  therefore ,  wotdd  chufe ,  fot 
the  prefent ,  topublifh  the  Out-lines  of  a  Hi f  cry,  ra¬ 
ther  than  a  finiflo'd  Piece  upon  the  Subject ;  //jo’ 
he  were,  what  he  is  not ,  to  give  one  :  thus  en¬ 
deavouring  to  follow  the  Example  of  an  Architect, 
who,  defgning  not  fo  much  to  raife  a  particular 
Structure,  as  to  teach  the  whole  Art  of  Building , 
thinks  proper  to  deliver  the  IV %ys  even  of  burning  the 
Brick ,  and  mixing  the  Mortar. 

And  this  open  Procedure  is  directed  by  the  Art 
of  Induction  •,  which  forbids  the  Ufe  of  fophifiical 
Ornaments  and  Concealments  5  how  much  foever  ■ 
they  might  be  made  to  ferve  the  By-Ends  of  an  Au - 
thor ,  or  amufe  the  Reader. 


ERRATA,. 

PA  G.  26,  1. 27,  and  p.  27, 1.  x.  For  unfticus  r.  un&uous  -t 
p.43,  1.  4*  for  firft  r.  laft;  p.  47, !.  26,  after  courfe,  in - 
firt  with  ;  p.  36”,  !•  21,  for  and  r.  or ;  p.  62,  1, 30,  after  par¬ 
ticular  infert  Nature  ;  p. 63,  1.  19, for  hot  r.  hit ;  p.  66,  1.  9, 
far  Subfiance  r.Subftances  ;  p.  73.  1.  15,  after  degree  in - 
J^ttofHeat;  p.  74l.22-24>  read  thus,  if  other,  the  like 
Glaffes,and  Bladders,  be  alfo  filled,  or  half  filled,  with 
the  fame  Water  (after  having  flood  in  the  open  Air)  and 
fecured,  e rc.  p.78,1.22,  for  and  r.are;  p.93,1.  15,  after 
Part,  infert  and  5  ib.d.  21,  for  Pajfages  r.  paffes  ;  p.  98, 
1.  16,  after  time,  infert  giving;  p.  103.  1.  24,.  dele  the  fe- 
condthisj  p.  107,1.  12,  before  earthy  infert  the;  p.  no, 
I.21,  after  mall,  inprt  fee  j  ib.  28,  and  p.  126,1.  penult., 
for  neutral  r.  natural  ;  p.  135,  1. 13.  for Edulur ants,  read 
Eduleorants ;  p.149,1.  27,  after  produce,  infert  it ;  p.  155,. 
i.  29,  before  fowd'er,  infert  the. 
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E  N  Q_U  I  R  Y 

INTO 

The  Contents, Virtues,  and  Uses 

of  THE 

Scarborough  Spaw-Waters,  &c. 
PART  I. 

The  Order  o/- ENQUIRY. 


SECT.  I. 

Of  the  Laws  d/EN  QU I R  Y. 

i.  }  |  1  H  E  Difputes  that  have  happened 
about  the  Examination  of  thefe  Wa¬ 
ters3,  make  it  necetfary  to  fettle  the 
Laws  of  the  prefent  Enquiry,  before  it  be  gone 
upon  :  otherwife  much  Time,  and  Pains,  might 
be  fruitleQy  employ’d ;  and  the  Subject,  after 
all,  remain  dark  and  confufed. 

3  See  Dr.  Wit  tie,  Simpfon,  Tonjlal,  lijier ,  &c,  upon  the 
Scarborough  Spaw-Waters. 

Con¬ 
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Laws  of  EN  6)fU  I RT.  Part  I. 

Condit  ions ,  or  Laws  of  the  Enquiry . 
Law  I. 

2.  As  the  prefent  Enquiry  is  phyficalb,  or 
concerned  with  material  Objects ;  let  it  pro¬ 
ceed  upon  phyfical  Obfervations,  Experiments, 
and  the  Art  of  Reafoning  :  thefe  being  the  In- 
ftruments,  or  Means,  of  promoting  Natural 
Knowledge*,  and,  in  particular,  of difcovering 
the  Contents,  Virtues  and  Ufes  of  Mineral 
Waters. 

Explanation. 

3.  The  Thing  here  intended  being  ah  Enquiry 
into  the  Contents,  Virtues  and  Ufes  of  a  cer¬ 
tain  Water;  this  Enquiry  muft,  ofneceffity, 
be  carried  on  by  the  Affiftance  of  phyfical 
Obfervations  and  Experiments:  For,  it  is  not 
in  the  Power  of  Imagination,  Conjecture,  ab- 
RraCt  Reafoning,  or  any  Thing  elfe,  with¬ 
out  Obfervation,  and  Experiment,  to  affign 
the  Contents,  Virtues,  and  Ufes  of  a  Mineral 
Water.  And  the  Art  of  Reafoning  fhould 
here  be  employ’d  only  to  fuggeft,  and  direCt, 
the  proper  Experiments,  and  Obfervations, 
to  be  made ;  compare  them  together  ;  draw  out 
the  Refult  ;  and  direCt  a  Renewal,  or  farther 
Profecution,  of  the  Enquiry  ;  till,  at  length,  it 
may  end  in  a  perfect  phyfical  Hiftory  of  the 

*  By  the  Word  phyjical  is  here  meant,  not  medicinal  j 
but  what  is  ufually  exprefs’d  by  the  Words  natural  and 
experimental ;  tho’  phyfical  implies  ftill  more ;  andtincludes 
whatever  relates  to  a  Subjeft,  confider’d  as  Matter,  or  a 
material  Objeft.  Thus  the  phyfical  Hiftory  of  anyMine- 
ralWater,  isthe  Natural,  Experimental,  Medicinal,  Oeco-« 
nomical.  ox  Practical  and  Th^retical  Hiftory  of  that  Wa¬ 
ter, 

Sub- 
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Subject.  Whence  we  derive  a  fundamental 
Rule,  directing  us,  in  the  prefent  Underta¬ 
king,  (i)  what  to  avoid  ;  (2)  what  to  pur- 
fue  *,  and  (3)  what  Method  to  take  ;  as  may 
appear  below. 

Law  II. 

4.  Let  nothing  be  admitted  into  this  Enquiry 
befides  (1)  Matters  of  Faff,  or  Hiftory,  belong¬ 
ing  to  the  Subject  ;  (2)  Matters  of  Obfervation 
regarding  the  fame*,  (3)  Suitable  Experiments  ; 
and  (4)  Matter  of  Reafoning,  in  diredt  relation 
to  the  preceding  Particulars  :  omitting  whatever 
is  foreign  to  the  Defign  of  a  phyfica!  Enquiry  ; 
whether  Matters  of  Learning,  or  Quotations  ; 
Matters  of  Difpute,  or  mere  Speculation  : 
For  we  are  not  hereto  diviate,  confute,  conjec¬ 
ture,  or  fuppofe;  but  to  find  out  the  Faffs  and 
Laws  of  Nature. 

Ex  P  LAN  A  T  ION. 

5.  TheReafon  for  admitting  of  nothing,  in  this 
Enquiry,  befides  Faff,  Obfervation,  Expe¬ 
riment,  and  the  Ufe  of  the  rational  Fa¬ 
culty,  is  that  thefe  are  fufficient  to  form 
a  compleat  phyfical  Hiftory  of  the  Subjebf  ; 
which  is  the  End  of  a  phyfical  Enquiry  :  and 
again,  becaufe  whatever  is  of  a  different  kind, 
draws  the  Mind  off,  or  diverts  the  Enquiry ; 
and  fwells  the  Difcourfe,  without  adding  to 
its  real  Merit,  or  Ufe. 

Law  III. 

6.  Let  the  Faffs,  Experiments,  and  Obferva- 
tions  employ’d  be  not  wholly  of  the  vulgar,  and 
obvious,  kind  *,  but  let  others  be  fought  after, 
and  made,  with  Choice  and  Defign ;  fo  as  to  en- 

B  2  ter 
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ter  the  Nature  of  the  Subject;  and  either  bring 
Light,  and  Information,  to  the  Mind,  or  Ad¬ 
vantage  to  the  Enquiry  *,  with  a  View  to  its 
ending  in  an  exad  and  fullHiftory. 

Exp  l  a  n  a  t  io  n. 

7.  Common  Fads,  Obfervations,  and  Experi¬ 
ments  feldom  go  far  in  difcovering  the  inter¬ 
nal  Nature  of  a  phyfical  Subjed}  which  ufu- 
alJy  lies  deep,  and  requires  to  be  fearched  in¬ 
to  with  Application  and  Add  refs,  before  it 
will  open,  or  manifeft  itfelf :  and  in  this  Light, 
Obfervations,  and  Experiments, properly  made 
and  tried,  may  be  confider’d  as  the  Tortures 
of  Art,  that  bring  Nature  to  a  Confeffion. 
And  thus,  when  a  competent  number  of  fe- 
led  Fads, Obfervations,  and  Experiments,  are 
procured,  ranged,  and  compared  together, 
and  their  Confequences  deduced,  in  natural 
Order  ;  this  will,  by  degrees,  and  as  it  were 
fpontaneoully,  give  us  the  phyfical  Hiftory 
of  the  Subjed. 

Law  IV. 

8.  Let  the  Method  obferved  be  the  dired 
Method  of  Enquiry,  or  Inveitigation ;  which 
proceeds  from  one  Particular  to  another  3  fo  as, 
at  length,  to  come  at  more  general,  or  com¬ 
prehend  ve,  Truths  *,  m  the  Way  of  a  phyfical 
Indudionc :  whence  the  Sum,  or  Relult,  of  the 
Enquiry  may,  at  laft,  appear  in  a  few  general 
Corollaries,  or  Dedudions  3  which,  in  a  con- 

c  By  phyfical  Induttion  is  meant  the  Art  of  purfuing  a 
Subjeft  thro’  all  its  Heads,  till  the  phyfical  Hiftory  there¬ 
of  be  obtained;  and  the  natural  Confequences  deduced. 
See  this  more  fully  explained  hereafter  under  Sett.  IV, 

$•  3  7* 
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traded  View,  will  exhibit  the  principal  Fruits 
of  the  Enquiry*,  and,  fo  far  as  that  is  carried, 
give  both  the  Theory  and  Pradice  relating  to 
.the  Subjed. 

-  t  •  •  1  * 

Ex  PLANATION. 

9.  The  Particulars  direded  by  this  Law  are, 
(1)  that  certain  Heads,  or  Articles,  of  Enqui¬ 
ry,  be  firft  propofed,  as  Queftions  to  be  fol- 
ved ;  with  Diredions  for  doing  it  :  (2)  that 
the  feveral  Ways  of  Trial,  or  the  Experi¬ 
ments  deligned  to  aflift  the  Enquiry,  be  pre- 
vioufly  explained,  and  their  validity  confi- 
der’d  :  (3)  that  the  neceflary  Cautions  be  all 
along  given,  and  the  Circumftances  of  the 
Experiments,  and  Obfervations,  noted ;  for 
the  better  enabling  others,  by  a  Repetition,  to 
falfify,  verify,  or  improve  them  hand  (4)  that 
Care  be  taken  to  render  the  whole  Procedure 
intelligible  *,  by  uftng  a  plain  Style,  a  clear 
Method,  and  an  Exadnefs  in  relating  of 
Fads,  Experiments  and  Obfervations ;  fo  that 
every  one  may  judge  how  far  the  Enquiry  is 
juft,  how  fir  defedive,  or  how  it  may  be  ad¬ 
vanced,  and  perfected  :  thefe  Particulars  be¬ 
ing  neceflary  in  a  phyfical  Indudion. 

SECT.  II. 

Of  the  Heads ,  or  Articles  of  Enquiry. 

1,  It  is  of  confiderable  Ufe,  in  the  beginning 
of  a  natural  Enquiry,  to  have  a  comprehenfive 
Set  of  Heads,  or  leading  Queftions,  prevjoufly 
drawn  up,  in  fome  tolerable  Order ;  fo  as  to 
point  out  the  principal  Particulars  to  be  enqui¬ 
red  after  5  lead  into  the  Method  of  profecuting 
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the  Enquiry  ;  and  diredt  the  feveral  Steps  to  be 
taken  in  it  :  For  the  whole  Bufinefs  being  thus 
divided  into  manageable  Parts,  each  of  them  may 
be  feparately  wrought  upon,  to  advantage,; 
whilft,- by  this  Contrivance,  the  Mind  is  lefs 
diftradled  ;  and  a  prepared,  ordigefted,  Matter 
more  readily  furnifhed  for  aHiftory  of  the  Sub¬ 
ject  :  tho’  this  Matter,  thefe  Heads,  and  the 
Method  itfelf,  muft  neceffarily,  at  firft,  be  rough 
and  imperfedt  ;  fo  as  to  require  alteration,  and 
amendment,  when  the  Hiftory  fhall  come  to  be 
wrote. 

2.  Every  Mineral  Water  may  deferve  to  be 
enquired  after  in  three  general  States  ;  viz.  (i) 
in  its  Rife,  or  Pafiage  under  Ground,  and  Re¬ 
ceptacle  ;  (2)  in  a  State  of  Separation  from  the 
Spring,  Courfe  or  Well;  and  as  contain’d  in 
Veffels,  or  Glades:  and  (3)  as  drank  by  Men, 
or  taken  into  the  Body.  Thefe  three  States  muft 
be,  therefore,  regarded  in  our  Articles  of  En¬ 
quiry. 


The  IF aters  conjider’d  in  their  Rife , 
Courfe ,  and  Receptacle. 

Jrticle  1,  What  is  the  Situation  of  the  W W7,  or  Receptacle  ? 

3.  This  Qucflion  chiefly  regards  the  Situation 
of  the  Well  with  refpedt  to  the  Courfe  of  the 
Sun,  the  blowing  of  the  Winds,  and  the  nature 
and  form  of  the  circumjacent  Country  :  as  thefe, 
Particulars  are  neceffary  to  be  enquired  into,  on 
feveral  Accounts.  Thus,  for  example,  if  a  Wa¬ 
ter,  abounding  with  a  volatile  mineral  Subftance, 
or  Spirit,  fhould  be  ftrongly  beat  upon,  in  its 
Receptacle,  by  the  Rays  of  the  Sun,  or  by  the 

-  -  Winds  3 
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Winds-,  thefe  might  carry  off  fomepart  of  the 
Spirit,  and  render  the  W ater  lefs  brifk,  or  ac¬ 
tive.  So  again,  if  the  Well  fhould  lye  low,  or 
near  the  Sea  ;  this  might  fubjeft  it  to  be  over¬ 
flowed  by  the  Tides  ;  or  to  have  its  Water 
weaken’d  by  Rain,  or  other  common  Waters, 
falling  into  it,  from  the  higher  Grounds,  &c. 

What  is  the  Rife ,  and  Courfe ,  of  the  Water  to  the  Article 
Well  ? 

4.  This  may  fometimes  be  difficult,  or  imprac¬ 
ticable,  to  trace,  on  account  of  Mountains,  Lakes, 
or  other  intervening  Obffacles:  tho’  the  Thing 
itfelfis  of  Confequence ;  as  it  might  lay  open 
the  Beds,  and  difcover  the  Mineral  Matters, 
thro*  which  the  Water  runs,  or  is  llrained:  for 
it  may  be  fufpedted,  that  Mineral  Waters  are  no 
more  than  common  Water  impregnated  with 
certain  Mineral  Subftances,  capable  of  diffolving, 
or  lodging,  therein.  And  under  this  Head  it 
might  be  proper  to  enquire  into  the  phyfical  Ori¬ 
gin,  and  Caufe,  or  Caufes,  of  Springs,  in  gene¬ 
ral  ;  fince  confiderable  Light  might  thence  be 
derived  to  the  prefent  Enquiry. 

What  Minerals  lie  in  the  contiguous  and  circumja-  Article  3 

cent  Part  si 

5.  This  Queftion  has  an  affinity  with  the 
foregoing  ;  but  carries  the  View  farther  5  and 
directs  an  Enquiry  to  be  made  near  the  Confines 
of  theWater-Courfe,  and  the  Well-Head  ;  in 
order  to  difcover  the  Mineral  Matters  that  are 
lodged,  or  bedded,  there-,  particularly  the  fofter 
or  more  volatile  kinds,  and  fuch  as,  upon  trial, 
are  found  to  communicate  any  new,  or  uncom¬ 
mon,  Property  to  Water:  becaufe  fuch  Matters 
may  affedt  the  Mineral  Water,  by  their  Effluvia, 
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or  Exhalations'1,  tho’  the  Matters  themfelves  lie 
at  home  diftance  from  the  Courfe  of  the  Water. 

What  Subfiance ,  or  Suh fiances,  are  left ,  or  depo- 
fited ,  by  the  Water ,  e/z  the  Sa&j,  or  Bottom ,  of 
the  Channel ,  or  Receptacle  ? 

6.  Thefe  Subltances,  whatever  they  are,  be¬ 
ing  compared  with  the  fofter,  or  more  foluble. 
Mineral  Matters,  found  in  the  Courfe  of  the 
Spring,  or  adjacent  to  it,  may  help  to  dilcover 
the  Contents  of  the  Water.  Thus,  for  infiance, 
if  a  foft,  foluble,  Oker  be  found  in,  or  near,  the 
Courfe  of  the  Spring  j  and  a  foft  ochry  Sub- 
ftancebe  found  depofited  on  the  Sides,  the  Bot¬ 
tom,  or  Confines  of  the  Channel,  or  Receptacle  ; 
there  will  be  a  Prefumption  that  the  Water,  in 
the  Receptacle,  is  impregnated  with  the- lighter 
parts  of  fuch  Oker  :  tho*  the  Confirmation  there¬ 
of  muft  be  had  from  particular  Experiments,  ca¬ 
pable  of  manifefting  that  the  Water  actually 
contains  fuch  ochry  Particles e. 

Are  any  'vifiblc  Fumes,  Exhalations ,  Exudations , 
Ejflcre fences f5  or  f aline  Concretions ,  to  be  found 
near  the  Courfe  of  the  Water  ? 

7.  If  anything  of  this  kind  appears,  it  fliould 
be  carefully  examined  into  •,  becaufe  the  Waters 

4  By  Effluvia  are  here  meant,  the  fine,  or  almoft  infen- 
fible.  Particles,  which,  in  a  dry  form,  fly  off  from  Bodies} 
and  by  Exhalations,  thofe  that  fly  off  from  them  in  a  moift 
one. 

e  See  this  Matter  farther  explain’d  hereafter,  under 
SeSt.  1 V. 

f  By  Exudations  are  here  underftood  any  mineral  Juices 
thatappejrto  fweat,  orouze,out  of  mineral  Matters  ;  or 
fuch  mineral  Juices  as,  by  {landing,  or  being  expofed  to  the 
Sun,  or  open  Air,  harden,  cryftallize,  or  concrete,  into 
Salts,  or  Vitriols.  And  by  Effiorefcences  are  meant  the  ap¬ 
pearance  of  any  light,  mealy,  or  faline  Matter,  covering 
a  mineral  Subftance,  in  the  form  of  Snow,  Down,  Feathers, 
or  Flowers. 
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may  hence  be  eafily  impregnated  *,  as  we  lee  by 
the  Fumes  of  burning  Brimftone,  and  the  Exu¬ 
dations,  orEfflorefcences,  of  thofe  called  Mar- 
cafites,  or  Pyrites*,  8  which  fweat  out  a  vitrio- 
lick  Juice,  or  Salt,  in  the  open  Air  :  and  mod 
faline  Concretions  readily  diffolve  in  Water  ; 
fo  as  by  Rain,  or  otherwife,  to  be  eafily  wafhed 
down,  and  carried  into  the  Courfe,  or  Recepta- 
:le,  of  a  Spring. 

Can  any  part  of  the  Water ,  in  its  Courfe ,  be  dif-  Article  6. 
cover’d  to  be  of  the  nature  of  common  Water  \ 
and  to  begin  to  receive  its  mineral  Properties  at 
a  certain  Place  *,  either  by  pajfing  over  certain 
Beds  of  mineral  Matters ,  or  by  receiving  any  mi¬ 
neral  Fumes ,  or  Juices ,  before  it  comes  to  the 
Receptacle  ? 

8.  This  Queftion  carries  on  the  View  of  the 
econd,  and  third  *,  and  may  afford  great  Light 
n  the  Enquiry  :  or,  poffibly,  lead  to  the  Dif- 
:overy  of  Artificial  Methods  of  preparing  Mineral 
Vaters. 

Does  the  Water  come  to  the  Receptacle  in  one  Stream ,  Article  7. 
or  more  l  If  in  more ,  is  there  any  difference  be¬ 
twixt  them  ;  or  do  they  any  where  mix  before  they 
arrive  at  the  Well  ? 

9.  It  feems  poffible,  where  there  are  feveral 
Streams,  that  one  may  be  richer,  or  more  im- 

2  Marcafites,  or  Pyrites,  are  a  certain  kind  of  ftony 
Tatters,  whereof  Vitriol,  or  common  Copperas,  is  ufually 
lade.  When  broke  they  appear  fhining  and  metallick  : 
ut  burn  blue  in  the  Fire  ;  and  afford,  upon  fufion,  only  a 
nail  proportion  of  Metal ;  or  feldom  more  than.  a.  Regu- 
is,  or  imperfed  metallick  Subftance.  They  are  plentiful- 
r  found  in  England ;  and  may  deferve  to  have  theirHiflory, 
aced;  particularly  with  aView  to  mineralWaters  :  for  there 
re  fome  Reafons  to  fufped  that  thefe  are  often  the  Caufe 
f  hot  Springs  ;  as  they  conceive  heat  with  moiffure  ;  and 
tay,  perhaps,  yield  what  may  be  called  a  mineral  Spirit. 

pregnated 
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pregnated  with  mineral  Virtue,  than  another 
fo  that  a  Receptacle  being  made  for  theftronj 
eft,  this  alone  may  be  preferved,  unmixed  wi 
the  weaker  ;  and  thus  the  Water  be  render 
more  medicinal. 

Articled.  Is  there  only  one  Receptacle,  or  more  ?  If  more,  wh, 
is  their  difiance,  and  difference ,  from  each  othe) 
Or ,  are  they  fupplied  by  the  fame  Streams ,  t 
to  number ,  or  quantity  and  quality  of  the  IV at  a 
or  do  they  communicate  'with  each  other  ? 

10.  If  any  difference  be  found  in  the  Content 
or  Virtues,  of  theWatersof  the  different  Recef 
tacles,  Phyficians  may  thence  diredt  the  ufe  < 
any  one  preferably  to  the  reft  5  according  to  tl 
difference  of  Difeafes,  and  Conftitutions. 

Article  9.  What  are  the  Materials ,  and  Dimenfions ,  of  tt 
Receptacle ,  or  Receptacles ;  how  often  are  th 
filled  in  24  hours  ;  or  what  is  the  quantity  , 
IVater  afforded  by  the  Spring  in  a  given  lime  / 

11.  This  Article  tends  to  Ihew  whether  tl 
Matter  of  the  Bafon  be  fuited  to  the  nature  < 
the  Water  ;  by  what  number  of  Drinkers  tl 
Spring  may  be  frequented  •,  how  often  the  W; 
ter  is  renew-d  ;  how  far  it  is  capable  of  ar 
fwering  the  Demands  there  may  be  for  it,  ; 
home  and  abroad  *,  and  whether  the  Receptac 
is  duly  proportion’d  to  the  Spring,  for  prefen 
ing  the  Water,  and  affording  it  frefli  and  pei 
fedt. 

Article  10,  What  other  Springs ,  or  Waters ,  are  found  net 
the  Place  of  the  Spaw ;  and  what  are  their  Con 
tents ,  Virtues ,  and  Ufes  ? 

12.  Tho’  this  Article  has  but  a  remote  R( 
lation  to  the  Subjedi;  yet  it  claims  admittan< 
into  the  Enquiry  ;  as  it  may  Ihew  a  Difterem 
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jetwixt  the  adjacent  Waters-,  difcover  Tome  that 
nay  be  properly  mixed,  for  particular  purpo- 
es,  with  thofe  of  the  Spaw,  and  ufed  in  the 
naking  of  Experiments. 

rs  there  any  Scum,  or  other  light  Matter,  found  Article  1 i* 
upon  the  Surface  of  the  Water  *,  and  if  there  be , 

' what  is  the  Nature  and  Properties  thereof  ? 

13.  This  Article  may  have  its  ufe  in  difco- 
'ering  the  Contents,  and  Virtues,  of  the  Water  ; 

.s  fuch  a  Scum,  or  light  floating  Matter,  may 
:ontain  certain  Parts  of  the  Water,  or  impreg- 
lating  mineral  Matters,  condoned,  or  brought 
nto  a  final  1  Compafs. 

low  long  has  the  Water  been  difcover' d?  How  has  Article  12, 
it  been  preferv* d?  What  Alterations  has  it  un-  , 

dergone ,  with  regard  to  the  Accidents  of  'Time , 
the  Weather ,  Ruins ,  or  other  Contingencies  ? 

14.  This  Article  may  procure  Light,  not  only 
0  the  prefent  Enquiry  ;  but  likewife  to  others 
f  the  fame  kind. 

That  are  the  fenjible  Qualities  of  the  Water  in  its  Article  13*' 
Receptacle  j  or  what  are  its  degrees  of  Coldnefsy 
Clearnefs ,  Quicknefs  to  the  Smell ,  Brisknefs  to 
the  Taft  e ,  and  Specific  k  Gravity1*  ?  In  particular, 
is  the  W ater  brisker ,  or  more  fpirituous ,  when 
taken  from  near  the  Bottom ,  than  when  taken 
near  the  upper  Surface  of  the  Well  f 

fc  By  Specifick  Gravity  is  meant  the  relative  weight  of  a 
llody,  compared  with  that  of  another,  or  of  common 
•H/ater.  Thus  to  determine  the  Specifick  Gravity  of  ami- 
sjleral  Water,  is  to  determine  how  much  it  is  lighter,  or 
Heaviei,  in  the  fame  bulk,  or  meafyre,  than  common  Wa¬ 
il1'*  A  Pint  of  common  Water  weighs  nearly  a  Pound: 

#*  aPmt  °fcertafn  Mineral  Waters  weighs  confiderably 
K|{s  than  a  Pound  :  that  is,  fuch  Mineral  Waters  are  fo  much 
JJecifically  lighter  than  common  Water. 
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15.  The  determination  of  thefe  Particir 
may  Ihewthe  Advantages,  orDifadvantages, 
keeping  the  Well  open,  and  taking  the  Wa 
up  by  the  Hand  ;  or  keeping  the  Well  clc 
and  raifing  the  Water  by  means  of  a  Pump. 

1 6.  And  thefe  are  the  principal  Heads  t] 
occur,  with  relation  to  the  Waters  in  their  Ri 
Courfe,  and  Receptacle,  upon  the  firfb  View 
the  Subject. 

II. 

The  Waters  confiderd  in  a  State  of  Sep 
ration  from  their  Spring. >  Courfe , 
Receptacle. 

Article  14.  What  are  the  Appearances ,  and  fenfihle  Qualiti 
of  the  ‘  Waters  upon  being  frejh  taken  up ,  ii 
dean  Glafs ,  from  the  Receptacle  ;  and  diret 
examin'd ,  by  the  Senfes,  at  the  Well-Head  ? 
they  fparkle ,  or  bubble  in  the  Glafs  ?  What 
their  Smell ,  Tafle,  Colour ,  Coldnefs ,  Clearnej 
and  Specif  ck  Gravity  ? 

17.  The  bell  way  of  profecuting  a  phyfic 
Enquiry  feemsto  be  by  beginning  with  the  E: 
animation  of  the  fenfible  Qualities  of  the  Su 
je<5t;  or,  at  firft,  ufing  the  direft  Teftimony 
the  Senfes  •,  and  carrying  that  as  far  as  it  will  g< 
but  afterwards  contriving,  and  ufing,  particul 
Helps  for  the  Senfes ;  fo  as  to  bring  thofe  thin: 
before  them,  which  wou’d  nototherwife  appea 
whereby  a  much  more  intimate,  and  phyfica 
knowledge  of  the  Subjedl  is  procurable. 

Article  1 5.  How  do  the  fenfible  Qualities  of  the  Water  alter , 
funding ,  at  the  Well-Head,  in  the  fame  Glafs , 
the  open  Air ,  for  fome  hours ,  or  days  P 

18.  Whilft  the  Water  remains  in  its  Spring 
Channel,  or  Receptable,  it  probably  receives 

great! 
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reater  degree  of  Motion,  than  when  contain’d 
1  a  Glafs  •,  and  may  here,  therefore,  have  a 
reater  opportunity  of  letting  its  groffer  Parts 
ill  to  the  bottom  ;  and  of  fuffering  what  may 
e  called  a  natural  Analyfis,  or  Separation: 
hence  it  may  be  expe&ed  that  fome  of  the 
wavier  Parts  will  now  fubfide,  and  fome  of  the 
ghter  fly  off,  or  quit  the  body  of  the  Water  ; 

:aving  it  lefs  brifk,  or  fpirituous. 

rhat  Alterations  does  the  Water  undergo  in  length  Article  i6„ 
of  Time  ?  will  it  actually  ferment ,  or  putrefy , 
by  long  funding ,  unfe cured ,  in  the  open  Air  3  or 
when  well  fealed  down  in  Glafs-Bottles  *,  and 
this  either  with  the  Motion  of  Carriage  y  or  with¬ 
out  ? 

1 9 .  Care  Ihou’d  be  taken  to  determine  whe- 
ler  the  Water  will,  any  way,  undergo  a  true 
utrefaffion,  or  Fermentation  ;  fo  as  to  afford 
ifferent  Phenomena,  manifeft  different  Cou¬ 
nts,  or  produce  different  Effefts,  from  thofe  it 
found  to  have  in  its  found,  or  natural  ftate. 

7hat  are  the  befl  Methods ,  hitherto  known ,  and  Article  17* 
ufed ,  of  taking  up,  prefer  vingy  and  fecuring  the 
Water  for  Tranfpor  tat  ion,  and  Carriage ?  And 
if  thefe  Methods  are  defect  rue,  how  may  they  be 
improved ? 

20.  Under  this  Article  will  come  to  be  con- 
der’d  the  Ways  of  preparing,  filling,  corking, 

:menting,  and  packing  of  the  Bottles  ;  with 
le  proper  Seafons  of  the  Year,  and  hours  of 
le  Day,  or  Night,  fitted:  for  the  purpofe. 

Yhat  Effects  have  thegreatef  Degrees  of  the  Sum-  Article  1 S, 
me  As  Heat ,  and  the  Winter's  Cold ,  upon  the 
Water f 


21.  This 
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21.  This  Article  tends  to  begin  the  Analyfi 


of  the  Water  ;  as  it  may  Ihew  what  Parts  ar 
exhalable  by  Heat,  or  feparable  by  Cold. 


Article  19.  What  Phenomena,  or  Alterations ,  does  the  Watt 
manifeft  upon  adding  a  fuitable  variety  of  Thing 
to  it  with  a  view  to  difcover  its  Contents  ? 

22.  This  Article  is  of  large  extent  ;  and  re 
quires  to  be  profecuted  with  diligence,  and  ex 
adtnefs.  But  the  Foundation  of  the  Procedur 
Ihou’d  be  laid  down,  and  the  Validity  of  th 
Experiments  fhewn,  before  any  Conclufions  ar 
drawn  from  them'. 


Article  20.  What  Suhftances  are  the  Waters  refolvable  into ,  b 
an  exabl  chemical  Analyfis  ? 

25.  This  Article,  duly  profecuted,  may  prov 
eminently  ferviceable,  or  perhaps  fatisfadtory,  i 
the  prefent  Enquiry ;  as  tending  to  Ihew  bot 
the  volatile  and  fix’d  Contents  of  the  Water, 
different  Seafons;  with  their  refpedtive  Propor 
tions.  Virtues,  andUfesk. 


Article  2i.  Wherein  does  this  Water  differ  from  other  Miner  1 
Waters ,  of  kin  thereto  j  fuppofe  thofe  of  th 
German-Spaw,  Pyrmont,  Tunbridge,  &c 

24.  This  Article,  relating  to  the  Comparath 
Hiftory  of  the  Water,  fhou’d  be  profecuted  ti 
fome  remarkable,  and  effential  Difference,  c 
Correfpondence,  appears. 


Article  22 .  Can  the  Water  be  imitated  by  Art ,  or  recompoft 
from  its  own  feparated  Parts  ? 

25.  The  Anfwer  here  will  have  a  great  dc 
pendance  upon  the  juftnefs,  or  exadtnefs,  of  tl: 


4  See  hereafter.  Sett.  IV. 
k  See  below,  ScttAVt  V. 
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nalyfis,  and  the  Manner  wherein  the  Imitation, 
Recompofition,  is  attempted  *,  which  muft  be 
reded  by  the  Light  gain’d  from  the  Enquiry. 

III. 

The  Waters  confider’d  as  a  Medicine, 

That  are  likely  to  be  the  medicinal  Ejfefts  of  the  Article  23: 
Water ,  taken  into  the  Body  ;  judging  from  the 
Information  gain'd  by  profecuting  the  preceding 
Articles  of  Enquiry  ? 

26.  TheAnfwer,  in  this  Cafe,  will  be  ade- 
late,  or  inadequate,  according  to  the  Certainty, 

Uncertainty,  of  the  Difcovery  made  of  the 
intents  of  the  Water:  whence  the  prefent, 
mpared  with  the  following  Article,  may  fhew 
>w  far  that  Part  of  the  Enquiry  has  been  juft, 
its  Difcoveries  valid. 

hat  are  the  medicinal  Virtues  of  the  Water  found  Article  24. 
upon  competent  Experience ,  or  Trials  by  drinking 
them  ?  And  for  the  Cure ,  or  Relief  of  what 
Difempers  are  they  adapted ,  or  found  fervice- 
able ? 

27.  Under  this  Article  it  may  be  proper  to 
quire  whether  the  Water  has  any  fpecifick 
rtue,  or  Power  of  curing  a  certain  Diftemper, 
Diftempers,  in  a  more  eafy,  expeditious,  or 
edual  manner,  than  any  other  known  Water, 

Remedy. 

hat  are  the  phyfical  Ejfcffs  produced  in  the  Body ,  Article  2  5. 
by  drinking  the  Waters ,  for  a  competent  Time , 
in  a  competent  Quantity  \  fo  as  clearly  to  manifefi 
their  Ejfetts? 

28.  Thus,  in  particular,  it  may  be  enquired 
w  they  afted,  or  alter,  the  Blood3  the  Pulfc, 

the 
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the  Head,  the  Tongue,  the  Urine,  &c.  of 
Drinkers. 

Article  26.  May  the  XJfe  of  the  Water  he  extended  to  the  Cu 
or  Relief  of  any  other  Diflempers ,  hefides  tk 
it  is  drank  for  at  prefent  ? 

29.  The  Anfwer  mufi  here  be  derived  fre 
a  knowledge  of  the  Contents  of  the  Water  ; 
approved  Virtues;  and  from  its  farther  applic 
tion,  in  new  Cafes. 

Article  27.  What  Changes  have  hitherto  happen'd  in  the  A 
thod  of  drinking  the  Water ;  and  with  wi. 
Advantages ,  or  Dif advantages? 

Article  28.  Are  any  Errors  committed  in  the  prefent  Metl 
of  drinking  the  Water  ?  And ,  if  there  are ,  h 
may  thofe  Errors  be  corrected  ? 

Article  29.  Shoo'd  not  differ ent  Methods  of  drinking  the  JE 
ter  be  introduced ,  fui table  to  the  Nature  of  pc 
ticular  Diflempers ,  Conflitutions ,  and  Ways 
Living  ? 

Article  30.  What  are  the  befl  Ways ,  hitherto  known ,  of  p\\ 
moting  the  Operation  of  the  Waters ,  fuitably 
the  Dijlemper  and  Gonfiitution  ?  And  Jho\ 
they ,  in  all  Cafes ,  be  taken  as  an  Evacua ; 
or  not ,  fometimes ,  rather  as  an  Alterant  ? 

Article  31 .  What  are  the  befl  Methods  of  preparing  the  Boa 
fo  as ,  in  the  Jhortefl  Lime ,  to  receive  the  j 
Benefit  of  the  Waters  ;  without  hazard ,  1 
danger  ? 

Article  32.  Are  any  Correctives,  or  additional  Remedies ,  p, 
per  to  be  ufed  along  with  the  Waters? 

Article  3  3 .  How  long  Jhoa'd  the  Waters  be  drank  in  differ 
Cafes  j  in  what  Quantities  ,  and  at  what  .  1 

terval 
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tervals  ?  Or ,  Jbou’d  Medicines  be  inlerpofed  du¬ 
ring  the  Courfe  P 

What  is  the  heft  and  faf eft  Dofe  of  the  Water,  Article  34] 
to  begin  with  •,  how  JhoiC  d  the  Dofe  be  increased ; 
and  how  long  fhou'd  the  Courfe  be  continued ,  with 
refpecl  to  the  Difeafe ,  Conftitution ,  Way  of  Li¬ 
ving,  Alteration  of  the  Weather,  or  Seafon  of 
the  Tear  P 

Should  any  Medicines  he  taken  after  the  Courfe  is  Article  35, 
finijhcd  ? 

What  are  the  propereft  Seafons  of  the  Tear  for  drinking  Article  36, 
the  Waters  ? 

Is  it  proper  to  repeat  the  Courfe ,  for  fever al  Tears  Article  37* 
fucceffively ,  in  fome  Cafes  j  or  to  intermit  it,  for 
a  Tear  or  two,  and  afterwards  repeat  it  P 

What  Regimen,  as  to  Diet ,  Exercife ,  &c.  is  heft  Article  38, 
to  be  ob/erv’d  before ,  in,  and  after  the  Courfe  ? 

What  are  the  Signs  that  the  Water  fuits  the  Cafe ^  Article  39. 
and  Conftitution,  of  the  Drinker ;  whereby  he 
may  either  be  encouraged  to  proceed,  or  deft  ft  P 

rVhat  are  the  Inconveniencies,  or  Diforders,  known  Article  40* 
to  happen,  upon  the  firft  Days  of  drinking  j  or 
during  the  Courfe ,  upon  living  irregularly,  or  ta¬ 
king  the  Water  imprudently  ? 

Pleat  difference  is  there,  with  regard  to  the  Cure  Article  4 1  i 
ofDifeafes ,  betwixt  drinking  the  Water  frefh ,  at 
th2  Well- Head ;  or  after  it  is  carried  a  confider- 
a  e  d{ (lance  from  it  P  And  may  not  fome  Di¬ 
li  empeirs  require  the  one ,  and  fome  the  other  ? 

fr  it  difference  is  there  betwixt  drinking  the  Water  Article  42 1 
■  it,  or  cold ,  with  regard  to  different  Difeafes ,  Con- 
fit  utions,  and  Ways  of  Living  ?  Or  ?nay  not  fome 
Diftempers  require  the  one ,  and fome  the  other  P 

lan  the  Water  be  warmed ,  without  lofng  part  of  Article  4$* 
its  Virtue  ?  If  it  can,  how  is  this  to  be  done  P 

C  May 


I 

!{!  xS  Articles  of  E N £1) I RT.  Parti. 

If  *  '  _  ' 

;!  Article  44*  ff/hy  Waters  be  advantageoufy  ufedat  Meals  % 
or  mixed  and  drank  with  Wine ,  Milk,  (Ac, 
in  fome  Cafes  ? 

30.  The  eighteen  preceding  Articles  plainly 
regard  Practice,  and  Dfe  ;  and  fhou’d  therefore 
be  carefully  profecuted. 

Arikh  45.  Are  there  not  already  known ,  or  may  there  not, 
from  the  Enquiry,  be  derived ,  certain  Ways  of 
heightening  the  Virtues  of  the  Heater  *,  fo  as  to 
render  it  more  effectual  in  the  Cure ,  or  Relief , 
of  fome  obfinate  Difeafcs  f 

31.  Thus,  for  example,  if  the  Virtue  chiefly! 

required  in  the  Cure  of  any  Diftemper,  fhou’a 
be  found  to  refide  in  the  Salt  of  the  Water ; 
cou’d  not  this  Salt  be  feparated  from  a  large 
proportion  of  the  Water,  and  added  to  a  fmall 
one  ;  fo  as  to  heighten  the  Virtue  of  the  Water? 
Or,  cou’d  not  its  Virtues  be  increafed,  in  other 
refpedts,  by  the  addition  of  certain  Tinctures, 
Solutions,  or  Impregnations,  of  Mineral  Mat¬ 
ters,  of  the  fame  nature  with  the  Contents  of 
the  Water,  found  by  the  Enquiry  ?  | 

Article  4 6.  What  are  the  Virtues  of  the  Water,  ufed externally;, 
or  in  the  Way  of  Bathing  ?  '• 

ATEENHIX, 

For  receiving  more  Heads  of  Enquiry. \ 
whether  they  fall  under  the  three  f  re¬ 
ceding  general  CDiviJionsy  or  not . 

Article  47,  What  are  the  Family-Ufes  of  the  Water  ? 

32.  The  meaning  here  is  to  enquire  how  fai 
the  Water  may  be  ferviceable  in  Wafhing, 
Brewing,  the  making  of  Tea,  Coffee,  &c. 

Ma\ 
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May  not  the  Water  he  particularly  ufeful  to  Apo-  Article  48, 
thecaries ,  Chemifts ,  Dyers ,  Tanners  ^  Vitriol - 
makers ,  Soap-boilers ,  £sk. 

Has  the  Sediment,  Mud,  or  earthy  Matter,  of  the  Article  491 
Spring,  any  external,  medicinal  Ufe  as  in  the 
Cure  of  fchrophuhpts  Swellings,  Cancers,  &c.  or 
any  curious  Ufes  in  particular  Arts,  or  Trades  ? 

Can  any  Intimations  of  a  Mine,  or  ufeful  mineral  Article  $o{ 
Subfiance,  be  gain'd  from  the  Enquiry  5  cr 
any  stew  Ufes  be  made  of  the  mineral  Matters 
found  near  the  Confines  of  the  Spring  ? 

33.  Thus  we  have  given  a  Summary  of  the 
more  neceiTary  Heads  we  can,  at  prefent,  think 
of,  before  an  entrance  is  made  into  the  Enquiry 
itfelf  where  more  may  happen  to  turn  up  * 
and  either  occafion  the  number  to  be  enlarged* 
or  fhew  that  it  may  be  leffen’d,  by  reducing 
two,  or  more.  Heads  to  one  ;  and  purfuing 
them  jointly.  - - 

SECT.  Ill* 

Of  the  Inftruments  y  and  Apparatus,  necef 
fary  to  the  E N QfQ I R  T.  r 

1.  Before  we  enter  upon  the  Enquiry  itfelf,  it 
will  be  neceffary  to  collect  together  the  principal 
Inftruments,  and  Apparatus,  propofedto  be  ufed 
therein  *,  that  the  Work  may  afterwards  pro¬ 
ceed  with  lefs  interruption.  And  this  may  be 
done,  by  running  over  the  Heads  of  Enquiry  al¬ 
ready  laid  down  •,  to  fee  what  Inftruments,  and 
Apparatus  are  there  pointed  out. 

2.  And  firft,  the  Mariner’s  Compafsmay  be 
ufeful,  in  determining  the  Situation  of  the  Well, 
and  the  Courft  of  the  Water  to  the  Receptacle : 

C  2  be- 
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becaufe  the  Needle  of  this  Compafs  pointing 
North  and  South  (excepting  for  the  Variation) 
the  Enquirer  may  thence  be  enabled  to  lay  down 
with  exadtnefs,  the  Courfe,  or  Windings,  of 
the  Streams,  and  the  refpedtive  Situation  of 
the  adjacent  Towns,  or  Country. 

3.  For  examining  the  Water  itfelf.  Its  Contents, 
and  the  mineral  Subftances  found  near  the  Con¬ 
fines  of  the  Well,  or  Courfe  of  the  Water,  there 
will  be  required  ;  (1)  Exadt  Scales,  and  Weights ; 
(2)  An  Hydroftatical  Balance  ;  (3)  Variety  of 
Glaffes,  common,  and  chemical  ;  (4)  Cements  ; 
(5)  A  Thermometer  •,  (6)  A  Hand-Pump  •,  (7) 
An  Air-Pump;  (8)Microfcopes  ;■  (9)  An  armed 
Loadftone,  or  touched  Plate  of  Iron;  (10)  Di* 
ftilPd  Water;  (11)  Crucibles  ;  (12)  A  melting 
Furnace  *,  (13)  Fluxes,  or  Flux-Powders  ;  (14) 
Various  Vegetables ;  ( 1 5)  Animal  Matters  ;  (16) 
Minerals;  and  (17)  Artificial  Subftances. 

4.  (1)  The  Scales  fhou’d  be  of  three  fizes,  all  of 
them  well  made,  for  weighing  Grains,  Drams, 
and  Ounces,  or  even  a  few  Pounds  :  And  the 
Weight  employ’d  fh  ou’d  be  'Troy,  which  is  the 
medicinal,  or  Apothecaries,  Weight  ;  ths 
Pound  whereof  is  twelve  Ounces  ;  the  Ounce 
divided  into  eight  Drams,  the  Dram  into  three 
Scruples,  and  the  Scruple  into  twenty  Grains. 

5. (2)  TheHydroftatical  Balance  is  anlnftrument, 
or  a  certain  Species  of  Scales,  contrived  to 
weigh  Bodies  in  Water,  fo  as  to  determine 
their  fpecifick  Gravity :  as  it  alfo  will  do: 
that  of  any  mineral  Water,  by  weighing  a 
certain  Glafs-Bubble,  therein.,  the  weight  of 
the  Bubble,  in  the  Air,  and  in  common  Wa¬ 
ter,  being  known  before  hand. 

6.  (3)  The  Glaffes  to  be  procured  are  (1)  fuch  as 
may  commodioufly  exhibit,  the  Water  to  the 

Eye* 
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Eye,  and  theSenfes-,  and  fhou’d  therefore  be 
crydalline,  and  fome  of  them  cylindrical : 
(2)  fuch  as  may  bear  Heat,  and  ferve  for  Eva¬ 
poration  j  thefe  fhou’d  therefore  be  fhallow, 
and  widen  upwards:  {3)  fuch  as  may  confine 
the  Water-,  as  common  Vials,  Bottles,  Glafs- 
Eggs,  and  Bolt-Heads:  and  (4)  fuch  as  may 
ferve  for  Didillation  *,  as  Glafs-Bodies,  with 
Alembick-Heads,  or  Retorts  and  Receivers. 

7.  (4)  By  Cements  are  here  meant  thofe  Mat¬ 
ters,  or  artificial  Compofitions,  which  being 
applied  to  the  Mouths  of  Glades,  tend  topre- 
ferve  the  contain’d  Water  in  a  found  date,  by 
keeping  it  from  all  communication  with  the 
external  Air  -,  fuch  as  melted  Rofin,  Sealing- 
Wax,  or  rather  proper  Mixtures  of  Wax, 
Turpentine,  &c. 

L  (5)  A  Thermometer  is  of  ufe  to  determine 
the  degree  of  warmth,  or  coldnefs,  of  the 
Water-,  being  an  Indrument  confiding  of  a 
hollow  Glafs-Ball,  with  a  long,  and  flender 
Neck,  or  Stem,  filled  to  a  certain  height, 
with  tinged  Spirit  of  Wine  -,  and  divided  into 
Degrees  along  the  Stem ;  fo  as  by  the  rifing, 
or  falling,  of  the  Spirit  of  Wine  therein,  to 
fhew  the  degree  of  Warmth,  or  Coolnefs, 
of  any  Fluid,  wherein  the  Ball  is  placed. 

.  (6)  A  fmall  Hand- Pump,  made  either  of 
Wood,  or  Tin,  with  its -proper  Embolus,  or 
Sucker,  is  necedary  to  raife  the  Water-  im¬ 
mediately  from  near  the  Bottom  of  the  Well ; 
to  fhew  whether  this  differs  from  that  taken 
up  near  the  upper  Surfice  :  tho’  other  Con¬ 
trivances  may  alfo  be  ufed  for  this  purpofe. 

o.  (7)  The  Air-Pump,  with  its  Glafs  Receivers, 
is  a  proper  Indrument  in  helping  to  difcover 
the  proportion  of  Air,  or  volatile,  fugitive 
Spirit,  contain’d  in  the  Water  j  for  fpiritu- 
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ous  Waters  are  found  to  throw  up,  and  dif- 
charge,  a  large  quantity  of  Bubbles,  when 
placed  under  the  exhaufted  Receiver  of  the 
Air-Pump:  and  according  to  the  greater  or 
Jefs  number,  and  fize,  of  the  Bubbles  thus 
difcharged,  the  Water  is  judged  to  be  more, 
or  lefs,  aerial,  or  fpirituous. 

11.  (8)  Microfcopes,  or  Magnifying- Glaffes, 
may  be  ufed  in  examining  whether  any  vifible 
component  Particles  can  be  found  in  a  fmgle 
Drop  of  the  Water  *,  but  more  fuccefslldly, 
perhaps,  in  determining  the  Figures  of  the 
Cryftals,  or  Salts,  of  the  Water,  after  Eva¬ 
poration  •,  or  during  the  Time  of  Cryftalliza- 
tion.  It  might  all'o  be  proper  to  examine  all 
the  other  folid,  or  vifible.  Contents  of  the 
Water,  by  the  Micro fcope,  both  in  a  ftate  ol 
Mixture,  and  after  they  are  feparated  from 
each  other. 

12.  (9)  The  armed  Loadftone,  or  touched  Plate 
of  Iron,  is  of  ufe  to  difeover  whether  any  o 
the  mineral  Matters  found  near  the  Confine.' 
of  the  Well,  or  among  the  dry  Contents  ol 
the  Water,  are  of  an  irony  nature  :  for  what¬ 
ever  the  armed  Loadftone,  or  a  touched  Iron- 
Plate  attracts,  is  generally  allowed  to  be  Iron 
Tho’  other  Proofs  of  this,  ftiou*d  alfo  be  pro¬ 
cured.  And  perhaps  the  Loadftone  will  no' 
attract  Iron  in  all  States,  and  Circumftarices 
as  unlefs  it  be  pure,  and  perfect,  or  have  al 
the  Parts  effential  to  malleable  Iron :  fo  tha 
a  mineral  Subftance  may,  poftibly  be  irony 
tho’  the  Loadftone  ftiou’d  not  attract  it. 

13.  (10)  Diftjlled  Water,  or  Water  freed,  a 
much  as  pcftible,  from  all  mineral,  faline,  ter 
reftrjal,  or  other  foreign  Matters,  is  of  ufe  t< 
difeover  the  faline,  or  foluble.  Contents  of  an] 
mineral  Subftance,  or  dry  Matter  of  a  Minera 
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Water;  by  diffolving  them  from  the  lefs  folu- 
ble  parts,  and  giving  them  again,  in  a  folid 
form,  by  Evaporation,  or  Cryftallization. 
The  Water  fhou’d  be  pure  for  this  purpofe  ; 
otherwife  it  might  mix  its  own  mineral, 
or  faline,  Matters,  along  with  thofe  of  the 
Matter  propofed  to  be  examined  ;  and  fo  ren¬ 
der  the  Experiment  fallacious,  or  uncertain. 
Now,  there  is  fcarce  a  better  way  known  of 
procuring  Water  in  purity,  than  by  gentle 
Diftillation,  in  clean  Glafs-Veftels. 

14.  (1 1)  Crucibles,  or  mel  ting-Pots,  made  of  an 
earthy,  or  ftony,  matter,  are  ufeful  in  trying 
whether  the  dry  Contents  ol  a  Water,  or  other 
mineral  Subftances,  aremetallick,  or  hold  any 
confiderable  proportion  of  Metal :  for  if  they 
do,  the  Metal  may  ufually  be  got  out  of  them, 
by  powdering  the  Subfiance,  and  if  neceftary, 

;  mixing  it  with  a  proper  Flux ;  then  melting 
them  together,  in  a  ftrong  Fire. 

15.  (12)  A  ftrong  Fire  is  required  to  melt  moft 
metallick  Subftances  ;  fo  as  to  feparate  the 
Metal  from  them ;  tho’,  in  forne  Cafes,  a 
Wind-Furnace,  that  is,  a  melting  Furnace, 
or  Fire,  animated  barely  with  a  current  of 
Air,  which  it  fpontaneoufly  draws  to  itfelf, 
is  fufficient  for  this  purpofe.  But  where  the 
Matter  proves  ftubborn,  or  hard  to  melt,  a 
Fire  brifkly  agitated,  or  blown,  with  a  pair 
of  double  Bellows,  like  thofe  of  the  Silver- 
Smith,  or  Black-Smith,  are  ufually  required. 

16.  (13)  Fluxes,  or  Flux-Powders,  are  any  kind 
of  Subftance,  which  being  added  to  a  Mine¬ 
ral,  or  Ore,  and  melted  therewith,  caufes  it 
to  run  eafier,  and  yield  its  Metal  fooner,  or  in 
greater  plenty,  than  it  wou’d  do  when  melted 
without  addition.  Thus  Tartar,  or  Argol, 
Nitre,  or  Salt-Petre,  Borax,  Glafs^of  Lead, 

C  4  Iron* 


apparatus  for  the  ENQfUIRT.  Part  It* 

Iron-Filings,  & c.  are  Fluxes  ;  and  fhou’d 
be  ready  at  hand,  in  order  to  the  examination 
of  the  mineral  Subftances  that  may  occur  in  the 
prefen t  Enquiry. 

17.  (14)  Certain  vegetable  Matters  are  found  to 
flrike  different  Colours  with  different  Liquors  *, 
and  according  to  the  Colour  produced,  an 
Indication  is  obtained  of  one,  or  more,  parti¬ 
cular  Subfiances  contained  in  a  Liquor.  Thus, 
if  frefli  Violets  be  fuffer’d  to  Land,  for  fome 
time,  in  a  pellucid  Mineral  Water  •,  and  the 
Water  fhould  now  appear  of  a  red  Colour  ; 
hence  an  Indication  wou’d  be  gain’d  that  an 
Acid  is  predominant  in  the  Water  •,  but  if  a 
green  Colour  fhou’d  thus  be  produced,  this 
denotes  that  an  Alkali  prevails  in  the  Water: 
but  if  the  Water  retains  the  native  blue  Co¬ 
lour  of  the  Violets;  this  fhews,  that  the  Wa- 
ter  is  neutral ;  or  that  neither  an  Acid,  nor 
Alkali,  prevails  therein1.  The  principal,  | 

*  By  Add,  in  the  common  Senfe,  is  meant  any  Subftance 
that  taftes  tart,  or  four  ;  as  Tamarinds,  Cream  of  Tartar, 
Sorrel,  the  Juice  of  Lemmons,  Verjuice,  Vinegar,  Spirit 
of  Sulphur,  Spirit  of  Nitre,  Oil  of  Vitriol,  Sec,  By  Alkali, 
in  the  fame  Senfe,  is  meant  any  Subftance  that,  being  mix¬ 
ed  with  an  Acid,  leffens,  takes  off,  ordeftroys  the  acidity  ; 
as  Chalk,  Limeftone,  Oifler-Shells,  Crab’s  Eyes,  the  Earth 
of  certain  Mineral  Waters,  &c.  or  again,  thofe  called  Al¬ 
kaline  Salts ;  as  Salt  of  Tartar,  Salt  of  Pot-afh,  fixed  Nitre  ; 
Salt  of  Hartfhorn,  Salt  of  Urine,  See.  which,  added  in  a 
fufficient  Proportion,  take  off,  or  deftroy,  the  acidity  of 
Acids,  and  render  the  Mixture  neutral  -  that  is,  of  fuch  a 
nature,  or  temper,  as  manifefts  no  Signs  of  a  prevailing 
Acid,  or  Alkali.  And  here  let  it  be  oblerved,  that  Acids, 
tho’  they  agree  in  the  property  of  Acidity,  may  yet  greatly 
differ  from  each  other  in  other  refpefts  ■  as  Vinegar  and 
Xemon-Juice,  Spirit  of  Nitre,  and  Oil  of  Vitriol,  See.  And 
the  fame  is  to  be  underftood  of  Alkalies,  and  Neutrals; 
which  tho’  they  agree  in  being  alkaline,  or  neutral,  refpec- 
tively  5  yet,  in  other  Properties,,  they  may  differ  as  much; 
as  Alkali  and  Aeid» 


there' 
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therefore,  of  thofe  vegetable  Subftances,  which 
have  the  Faculty  of  indicating,  by  a  change 
of  Colour,  the  Contents  of  a  Mineral  Water, 
or  other  Liquor,  fhou’d  be  procured,  and  kept 
in  readinefs,  for  our  purpole. 

8.  Thefe  vegetable  Subjects,  feem  reducible  to 
four  Clades ;  viz.  (i)  Such  as  are  Aftringent, 
(2)  of  a  fine  Texture,  (3)  Purgative,  and 
(4)  Alterative. 

9.  (1)  Among  Aftringents  may  be  reckon’d 
Green-Tea,  Oak- Leaves,  Oak- Bark,  Pome¬ 
granate-Bark,  Balauftian-Flowers,  Sumach, 
but,  more  particularly.  Galls  :  all  which  are 
adapted  to  difcover  whether  the  Water  be  of 
an  irony  nature,  or  contain  any  Particles  of 
Iron,  or  the  Vitriol  of  Iron.  And  this  they 
do  by  turning  fuch  Water  purple,  black  or 
dufky;  and,  with  time,  precipitating  alight, 
dufky  Cloud,  or  inky  Subftance,  to  the  bot¬ 
tom.  The  Galls,  for  thispurpofe,  ihou’d  be 
of  the  blue,  or  ftrongeft  kind,  found,  and 
newly  reduced  to  Powder  ;  which  may  be 
kept  in  a  Glafs  clofe  flopp’d.  This  Pow¬ 
der  is  ufed  with  greater  difpatch,  convenience, 
and  exadtnefs,  than  a  Tindture  of  Galls  made 
in  Water,  which  weakens  their  Virtue.  The 
Tindture,  befides,  lofes  of  its  tinging  Faculty 
by  keeping  ;  and  at  the  fame  time  acquires  a 
deep  colour,  which  may  difturb  the  Experi¬ 
ments. 

o.  (2)  Under  Vegetables  of  a  fine  Texture 
come  the  colour’d,  or  colouring  ones,  which 
have  their  Colours  eafily  alter’d  by  fimple 
Mixture;  fuch  as  the  Flowers  of  Red  Rofes, 
Mallows,  Violets,  Blue-Bottles,  Clove- July- 
Flowers,  Lignum  Nephriticum ,  &c.  which  ferve 
to  indicate,  by  the  change  of  Colour  they  pro¬ 
duce  in  the  Water,  what  kind  of  faline,  or 

earthy, 
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earthy,  Matters  predominate  therein.  Thus 
as  was  before  obferved,  Violets  turn  a  Wate: 
red  where  an  Acid  prefldes ;  and  green  when 
an  Alkali  ;  but  communicate  their  own  blui 
Colour  where  the  Water  is  neither  acid,  no 
alkaline.  And  thus,  pure  common  Wate 
being  neither  acid,  nor  alkaline,  an  Infufioi 
of  thefe  Flowers  therein  exhibits  a  beautifu 
blue  Colour.  And  as  pure  cryflalline  Sugar 
alfo,  is  neither  acid,  nor  alkaline,  the  addi 
tion  thereof  to  the  Infufion  of  thefe  Flowers 
introduces  no  change  of  Colour :  whence  th 
Syrup  of  Violets  may  be  commodjoufly  fub 
flituted  for  the  Flowers,  in  the  making  of  ou 
Experiments. 

21.  (3)  The  Purgative  Vegetables,  of  ufe  ii 
our  Enquiry,  are  chiefly  Sena,  Rhubarb,  Her- 
modadtyls,  Mechoacan,  Jalap,  &c.  and  thi 
by  the  way  of  Ample  Infufion,  Tindture,  o 
Decodtion,  to  difcoverfome  certain  Contents 
or  folutive  Powers,  of  the  Water;  but  mor< 
particularly  the  Salts  thereof  :  for  alkaliu 
Salts  are  found,  in  all  Trials,  to  heighten  tk 
Tinctures,  or  Virtues,  of  thefe  purgative  In 
gredients  ;  or  make  the  Water  take  up  mor 
of  their  Parts,  efpecially  if  they  be  undtious 
or  refinous.  Neutral  Salts  are  alfo  found  t< 
have  the  like  effedl,  in  .a  lefs  degree ;  whilf 
acid  ones  are  little  difpofedto  open  the  Bodie 
of  thefe  Drugs,  or  make  them  yield  flronj 
Tindtures. 

22.  (4)  Thofe  commonly  called  the  Alterative 
or  Drying,  Woods,  as  Guaiacum,  Saffafras 
Saunders,  &c.  may  be  likewife  ferviceable  ii 
this  Enquiry ;  and  help  to  dilcover  the  Con 
tents  of  the  Water;  as  they  will  yield  thei 
Virtues  to  fome  Waters  better  than  toothers 
particularly  to  fuch  as  abound  with  a  Salt  ca 
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pable  of  diffolving  their  refmous,  or  undtious 
Parts*,  wherein  their  medicinal  Virtue  princi¬ 
pally  appears  to  con  fill .  And  by  this  means 
alio  fome  new  Ufes  of  the  Water  may,  pro¬ 
bably,  be  difcovered*,  viz.  by  applying  it  to 
the  making  of  Infufions,  Decodtions,  or  Ex¬ 
tracts,  of  various  Drugs,  or  Simples. 

3.  (15)  It  is  of  importance  in  the  Enquiry  to 
know  how  the  Water  affedts  the  animal  Fluids, 
or  other  animal  Subftances  ;  as  this  may  not 
only  give  Light  into  the  Contents  of  the 
Water,  but  alfo  afford  Directions  for  its  pru¬ 
dent  ufe  ;  and  fhew  what  effedls  may  be  ra¬ 
tionally  expedted  from  drinking  it.  And 
here  we  fhou’d  principally  regard  the  Changes 
it  produces  in  the  frefh  extravafated  Blood  of 
a  healthy  Perfon ;  in  coagulated,  or  dry, 
healthy  human  Blood  ;  in  the  Serum  of  found 
Blood  *,  in  morbid  Blood  of  various  kinds,  as 
that  of  rheumatick,  fcorbutick,  pleuretick, 
ccnfumptive,  hypochondriacal,  and  maniacal 
Perfons*,  upon  the  Calculus  humanus^  or  Stone 
of  the  Bladder  *,  upon  Gall-ftones ;  upon  the 
chalk- ftones  of  Gouty  Perfons;  upon  Matter, 
or  Pus;  upon  Urine,  recent,  ftale,  and  gra¬ 
velly,  &c.  upon  vifcid  Phlegm,  gellied  Lym- 
pha,  or  other  found  and  morbid  animal  Sub¬ 
ftances;  efpecially  as  aflifted  with  a  degree  of 
Heat  equal  to  that  of  the  human  Body, 

24.  (16)  It  may  be  proper  to  mix  different  kinds 
of  Minerals  with  the  Water,  to  try  if  any 
remarkable  Changes  can  be  thereby  produced  ; 
or  the  Virtues  of  the  Water  increafed  ;  or  its 
Contents  the  better  difcover’d.  And,  in  this 
View,  feveral  Ores,  efpecially  the  fofter,  or 
more  foluble,  forts,  might  be  ufed ;  efpe¬ 
cially  Iron-Ore,  Mundick,Marcafites,  or  the 
Pyrites;  as  alfo  Lime-ftone,  Alum-ftone, 

Vitriol, 
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Vitriol,  Sulphur,  and  the  mineral  Salts.  Ai 
of  thefe  Matters,  if  made  to  diffolve  in  t 
Water,  might  produce  confiderable  Chang 
therein  ;  or  increale  its  Virtues,  if  they  d 
pended  upon  Contents  of  the  fame  kin 
Thus,  for  example,  if  any  part  of  the  Vi 
tue  of  the  Water  fhou’d  depend  upon  Iro 
the  artificial  introduction  of  more  Iron  mig] 
heighten  the  Virtue  of  the  Water.  And  f< 
again,  if  Vitriol,  Alum,  or  Sulphur,  be  n; 
turally  contain’d  in  the  Water ;  thefe  Mini 
rals  might  be  added  to  it,  in  a  proper  mai 
ner.  So  again,  it  may  be  proper  to  try  whi 
ther  pure  Silver  will  change  its  colour,  < 
turn  black,  in  the  Water-,  or  whether Leac 
Quickfilver,  &c.  will,  any  way,  diffoh 
therein :  whereby  a  knowledge  maybe  gain’d  <| 
certain  Contents,  or  Properties,  of  the  Wate.i 

25.  (17)  The  Head  of  Artificial  Subftance 
might  admit  of  great  variety :  but  we  will  her 
fingle  out  the  more  neceffary  Particulars,  un 
der  theClaffesof  (1)  Alkalies;  (2)  Acids,  an< 
(3)  Metallick  Preparations,  and  Solutions. 

26.  (1)  By  Alkalies  are  here  meant  what  th 
Chemifts  call’d  fix’d  and  volatile  alkalineSalts 
and  Spirits.  Fix’d  alkaline  Salts  are  mad; 
by  boiling  the  white  Afhes  of  proper  vegeta 
ble  Subjects,  fuch  as  common  Billet- Wood 
Bean-Stalks,  Vine- Cuttings,  Tartar,  &c.  ii 
Water,  to  dilfolve  the  Salt  out  of  the  Afhes 
then  evaporating  the  clear  Solution,  till  a  drj 
Salt  be  left  behind.  Salt  of  Tartar  is  a  prini 
cipal  Salt  of  this  kind,  and  has  confiderabL 
ufes  in  the  examination  of  Mineral  Waters 
for  as  it  diffolves  more  readily,  and  fully,  ir 
Water,  than  any  earthy  Subftance;  in  pro¬ 
portion  as  it  difiolves,  the  earthy  Subftance, 
contain’d  in  the  Water,  will  fall  to  the  bot- 
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tom  ;  fo  that,  by  this  Expedient,  a  large 
quantity  of  the  Earth  of  a  Mineral  Water 
may  be  feparated  ;  and  made  to  a  Hume  a  dry 
form.  And  as  this  Salt  is  alkaline  ;  if  the 
Water  be  acid,  fome  conflict,  or  ebullition, 
may  be  expe&ed  upon  mixing  them  together : 
for  this  is  commonly  the  cafe  when  an  Acid 
and  Alkali  are  mixed.  Or,  by  a  prudent 
addition  of  this  Salt,  fo  as  juft  to  take  oft  the 
acidity  of  the  Water,  a  neutral  Salt  may  be 
made,  and,  by  a  proper  Treatment,  render’d 
fenfible  ;  fo  as  to  afford  a  fatisfaftory  Proof 
that  the  Water  was  acid.  Salt  of  Tartar  alfo 
readily  runs,  by  themoifture  of  the  Air,  into 
a  ponderous  Liquid,  called  Oil  of  Tartar  per 
deliqitium  ;  which  may  often  be  ufed  with  Greater 
convenience  than  the  Salt itfelf ;  as  itispurer, 
more  eafily  unites  with  Water,  and  may  be 
more  commodioully  dropp’d  into  it.  But  If  ei¬ 
ther  the  Earth,  or  Acid  of  a  Water,  Ihou’dbe 
light,  fine, .  or  almoft  imperceptible  5  fo  as 
not  to  manifeft  themfelves  upon  the  addition 
of  a  ftrong  Alkali;  a  milder  fort  may  be  re¬ 
quired  *  luch  as  thofe  called  volatile  alkaline 
Salts,  or  urinous  Spirits ;  viz.  the  Salts,  or 
Spirits,  of  Hartlhorn,  Blood,  Urine,  &c. 

7.  (2)  We  muft  likewife  be  provided  of  thofe 
called  mineral.  Acids,  or  artificial  acid -Spirits ; 
fuch  as  the  Spirit,  and  Oil,  of  Vitriol ;  Spirit 
of  Sulphur,  made  by  the  Bell ;  Spirit  of  Salt ; 
Spirit  of  Nitre,  &c.  for  thefe  Acids  ferve  to 
difcover  whether  the  Water  be  alkaline.  Thus, 
for  example,  as  Oil  of  Vitriol  is  a  very  ftrong 
Acid,  a  drop,  or  two,  whereof  will  commu¬ 
nicate  a  perceptible  acidity  to  four  or  five 
ounces  of  common  Water ;  if  a  drop,  or  two,  of 
this  Acid  give  no  perceptible  acidity  to  four  or 
five  ounces  of  a  miners,]  Water  >  it  will  hence 
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appear  that  the  Mineral  Water  is  alkaline ;  or 
impregnated  with  fomething  that  has  a  power 
to  blunt  Acids,  or  deftroy,  their  acid  nature, 
and  turn  them  neutral.  But  where  only  a 
light,  or  lubtile.  Alkali  is  contain’d  in  a  Mi¬ 
neral  Water,  lighter  Acids  may  be  ufed  for 
the  purpofe  *,  fuch  as  Lemmon- Juice,  diliill’d 
Vinegar,  Rhenijh  Wine,  &c. 

28.  (3)  The  Metallick  Solutions,  or  Prepara¬ 
tions,  ufually  made  by  Chemifts,  will  be  of* 
confiderable  Service ;  not  only  as  they  may 
confirm  the  Conclufions  drawn  from  otherEx-  I 
periments  ;  but  alfo  difcover  Hill  more  of  the 
Contents,  and  Properties  of  the  Water.  Some 
of  the  moll  necefiary  ones  are  the  following, 
viz.  (1)  A  Solution  of  Corrofive  Sublimate 
in  diftill’d  Water  ;  (2)  A  Solution  of  pure 
Silver  in  Aquafortis  ;  (3)  A  Solution  of  Quick- 
filver  in  Aquafortis ;  (4)  A  Solution  of  Saccha- 
rum  Saturni ,  or  Sugar  of  Lead,  in  Water  j 
(5)  A  Solution  of  Gold,  in  Aqua  regia  ;  (6)  A 
Solution  of  Copper,  in  Aqua  fortis  *,  and 
another  of  the  fame  Metal,  in  Spirit  of  Sal- 
ammoniac;  (7)  A  Solution  of  Iron,  in  Aqua 
fortis ;  and  another  of  the  fame  Metal,  in  di- 
itili’d  Vinegar,  or  any  tart  Wine:  the  ufes  of 
all  which  will  appear  in  the  Courfe  of  the 
Enquiry. 

SECT.  IV. 

Of  the  Experiments  to  be  ufed  in  the 

ENSJUIRT. 

1 .  The  Defign  of  the  prefent  Section  is  to  fhew 
the  poffibility  of  making  an  exa6f,  and  fatisfa- 
Ctory,  Enquiry,  into  the  Contents  of  a  Mineral 
Water ;  for,  till  this  alfo  is  fhewn,  we  fhall  not 
be  prepared  to  enter  upon  the  Enquiry  itfelf :  as 
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he  Bufinefs  of  examining  Mineral  Waters  has 
lot  hitherto,  that  we  know  of,  been  reduced  to 
he  form  of  an  Art;  or  brought  under  the  Laws 
>f  phyfical  Demonftration.  Some  Attempts, 
ndeed,  have  been  made  in  this  way  ;  but  they 
re  fo  imperfect  as  to  leave  many  ftrong  Ob- 
eftions  upon  the  Minds  of  the  major  part  of  Na~ 
uralifts,  Phyficians,  and  Chemifts.  The  Rea- 
on  appears  to  have  been  this ;  that  the  Expe- 
iments  hitherto  offer’d,  for  determining  the 
Contents  of  Mineral  Waters,  are  generally  flight, 
nd  fuperficial ;  or  by  no  means,  fully  verifi- 
d,  and  carried  on,  in  the  form  of  Induction. 

2.  By  Induction  we  mean  the  Artof  Enquiry, 
riginally  invented  by  the  Lord  Chancellor 
\acon  ;  and,  in  good  meafure,  deliver’d  by  him, 
tho’  never  perfected)  in  the  fecond  Book  of  his 
<1 ovum  Organum.  This  Art  is  no  more  than  a 
itional,  or  fcientihcal  Method,  of  inveftigating, 
r  tracing  out,  the  Natures  of  Things;  fo  as  to 
oanifefl  by  what  Laws,  Means,  or  Actions,  they 
hyfically  exift,  and  produce  their  Effects.  It 
spears  in  all  refpedts  to  be  the  belt,  or  molt 
attain,  if  not  the  only  true.  Art  hitherto  known, 
f  promoting  phyfical  Knowledge;  provided  it 
epradtifed  with  that  Caution,  and  according  to 
rofe  Rules  which  itfelf  delivers.  The  princi- 
al  Ufes  of  it  are  to  fhew  what  Method  fb.ou’d 
e  obferved ;  and  what  Experiments,  or  Obfer- 
ations,  are  to  be  made,  in  every  Subje£l  ;  how 
rey  are  to  be  applied  ;  what  Particulars  they 
ring  to  Light ;  or  what  Difcoveries  they  afford  : 
or  does  this  Art  obtain  its  End,  till  certain 
Lxioms,  or  general  Conclufions,  are  formed,  by 
s  means  ;  comprehending  the  Nature  of  the 
ubjedt,  and  directing  to  an  extenfive  Practice  up- 
a  it.  T his  Art,  therefore,  confifts  in  a  prudent, 
ad  fuitabie  ufe  of  the  Invention,  the  Memory, 
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Reafoning,  and  Experiment,  all  improved  and 
affifted  to  the  utmoft  ;  where  Invention  di¬ 
rects  the-  Articles  of  Enquiry,  Reafoning  di¬ 
rects  the  Experiments,  and  the  Experiments, 
when  made,  inform  and  farther  diredt  the  In¬ 
vention,  and  the  Reafon  ;  fo  as  to  point  out 
other  Experiments,  till  the  Nature  of  the  Sub- 
jedt  is  fully  difcover’d.  Thus,  in  the  prefent 
Undertaking,  this  Art  has  directed  the  In¬ 
vention,  the  Reafon,  and  the  Memory,  to  caft 
about,  andfuggeft,  the  firft  Heads  of  Enquiry; 
and  the  Experiments  to  be  made ;  but  can  pro¬ 
ceed  no  farther  till  the  Experiments  themfelves 
are  made ;  or  the  Anfwers  gain’d,  from  Nature, 
to  the  Queftions  propofed  ;  after  which,  the 
Reafon,  from  the  new  Light  acquired,  may  di¬ 
rect  farther  Experiments,  till  thus  the  Enquiry 
is  brought  to  a  Conclufion. 

3.  The  prefent  Bufinefs  is,  therefore,  to  ex¬ 
plain  the  Nature  of  the  Experiments,  already 
pointed  out  by  our  Articles  ol  Enquiry  ;  with 
the  Way  of  conducting  them,  according  to  the 
Art  abovementioned  *,  that  they  may  give  a  clear 
and  juft  Information  ;  and  not  lead  us  into  E?  ■» 
ror,  and  Confufion.  But  to  do  this  in  the  am- 
pleft,  and  moft  fatisfadtory  Manner,  wou’d  re¬ 
quire  an  exadinefs,  or  fcrupuloufhefs,  of  Proce¬ 
dure  which  might  difguft  any  but  mathemati¬ 
cal  Readers;  and.draw  us  into  a  Length  unfuit- 
able  to  the  prefent  Defign.  Tho’  as  the  Thing 
is  of  the  utmoft  importance,  not  only  to  the  pre¬ 
fent  Enquiry,  but  likewife  to  all  others  of  thf, 
like  kind  ;  it  may  be  proper  to  dwell  a  little  up-i 
on  it ;  with  a  view  to  fhew,  byway  of  Example, 
what  Rigour  is  required,  and  what  Evidence » 
or  Proofs,  may  be  had,  in  phyftcal  Enquires, 
and  the  Examination  of  Mineral  Waters. 
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4.  The  End  of  our  prefent  Enquiry  is  todif- 
cover  the  Contents,  Virtues,  and  Ufes,  of  a 
certain  Mineral  Water;  but  as  the  Virtues,  and 
Ufes  of  this  Water  muft  neceffarily  depend  up¬ 
on  its  Contents,  Ingredients,  or  the  Parts  where¬ 
of  it  confifts  ;  the  principal  Drift,  and  Scope,  of 
the  Enquiry  muft  be  to  difcover,  or,  as  far  as 
poflible,  to  man i fell  thefe  Contents,  and  bring 
them  under  the  Cognizance  of  the  Senfes,  or 
Reafon. 

5.  And  here  it  comes  firft  to  be  confider’d, 
from  the  apparent  Nature  of  the  Thing  ;  and 
from  fome  knowledge  of  the  Properties  of  com¬ 
mon  Water,  and  the  Subftances  capable  of  dif- 
folving  therein  ;  with  what  kinds  of  Matters  the 
prefent  Mineral  Water  is  likely  to  be  impreg¬ 
nated.  Now  it  is  felf-evident,  that  the  Corf- 
tents  of  every  Water  muft  be  fuch  as  are  capa-^ 
ble  of  lodging  therein,  without  hindering  its 
tranfparency ;  and  without  giving  it  Properties 
different  from  thofe  found  in  it  by  the  Senfes,  or 
particular  Experiments ;  otherwife  it  would  n6t 
be  the  Water  it  is. 

6.  Mineral  Waters  are  generally  underftood 

to  be  thofe  running  Waters,  which  receive  any 
remarkable  Quality,  or  Property,  in  the  Earth, 
whereby  they  differ  from  common  Water;  and 
thence  become  either  more  beneficial  than  that, 
in  the  Cure,  or  Relief,  of  certain  Difeafes,  or 
elfe  more  noxious,  or  prejudicial  to  the  Body. 
By  which  Definition,  the  Contents  of  Mineral 
Waters,  feem,  as  the  name  imports,  limited  to 
Subjects  of  the  Mineral  Kingdom.  But  as  juft 
Definitions  can  never  be  given,  till  the  Natures 
of  Things  are  dilcover’d,  we  fhall  make  no  far¬ 
ther  ufe  of  the  prefent  one,  than  to  diredl  our 
Enquiry,  more  particularly,  to  the  difcovery  of 
Mineral  Matters  in  the  Water  ;  tho’  without 
i  D  neg- 
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neglecting  fiich  as  may  be  of  a  vegetable,  or  ani¬ 
mal,  nature;  For,  as  vegetable,  and  animal 
Matters  plentifully  abound  in  the  Earth,  and 
may  lie  in  the  Courfe,  or  Confines,  of  a  Spring ; 
it  is  not  impoftible  that  certain  parts  thereof 
fhou’d,  at  fome  times,  or  in  fome  places,  mix 
with  the  Water. 

7.  But,  to  fhorten  our  prefent  Labour,  it  may 
be  proper  to  contract  our  View,  and  here  limit 
ourfelvesto  fuch  Things  only,  as  Water  is  com¬ 
monly  known  to  diflblve  •,  and  fuch  as  have  been 
found,  by  competent  Trials,  to  exift  in  Mine¬ 
ral  Waters  :  for  we  do  not  here  undertake  to 
write  a  Syftem  of  natural,  and  chemical  Philo- 
fophy  \  but  to  fiiew  the  Way  of  purfuing  a  par¬ 
ticular  Enquiry  into  Mineral  Waters,  by  means 
of  fuitable  Experiments. 

8.  The  Bodies  capable  of  permanently  dif- 
folving  in  Water,  without  hindering  its  tranfpa- 
rency,  and  fuch  as  have  been  found  to  exift  in 
Mineral  Waters,  feem  reducible  to  four  Clafies; 
viz.  (1)  Salts  *,  (2)  Earths  •,  (3)  Sulphurs  •,  and 
(4)  Fumes ,  or  Spirits.  Now,  the  Queftion  here 
is,  whether  natural  Philofophy,  and  C'hemiftry, 
even  in  their  prefent  States,  may  not  fupply 
Ways  of  difcovering,  with  phyficai  Certainty, 
if  any  of  thefe  are,  or  are  not,  contain’d  in  a 
Mineral  W ater.  From  feveral  Obfervations and 
Experiments,  which  we  have  ourfelves  made, 
and  fome  alfo  that  we  have  read,  we  incline  to 
think  this  poflible »  and  now  proceed  to  lay 
down  the  Ways  wherein  we  judge  it  may  be  ef¬ 
fected  . 

I.  SALTS. 

9.  All  true  Salts' diffolve  in  Water  *,  this  be¬ 
ing  one  of  their  efiential  Properties,  or  Cha- 
raCterifticks  •,  and  as  there  are  few  Mineral  Wa- 
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ters  but  what,  upon  a  common  Analyfis,  are 
found  to  contain  a  faline  Subftance ;  and  as  the 
principal  Virtue  of  thefe  Waters  is  fometimes 
found  to  refide  therein  ;  a  primary  regard  Ihou’d 
be  had  to  difcover,  whether  a  propofed  Mine¬ 
ral  Water  contains  any  Salt ;  to  determine  the 
Species  thereof,  if  known,  aflign  its  proportion 
to  the  Water,  or  to  the  other  Ingredients;  de- 
fcribe  its  particular  Properties,  Virtues,  and 
Ufes  *,  and  produce,  or  exhibit,  fuch  Salt,  or 
Salts,  in  their  natural,  or  true  form,  and  ap¬ 
pearance. 

10.  The  natural  Mineral  Salts,  or  Salts  fup- 
pofedto  be  Mineral,  are  (i)  Sea-Salt,  or  common 
Salt,  (2)  Nitre;  (3)  Alum,  (4)  Borax,  (5)  Sal- 
Ammoniac,  (6)  Epfom  Salt,  or  the  Sal  Ca- 
tharticum  amarum ,  (7)  Dr.  Lifter’s  N'ttrum  Mu - 
rale,  or  Calcarious  Nitre,  (8)  The  uni  verfal  Acid  , 
and  (9)  The  mineral  alkaline  Salt. 

(1)  Sea-Salt; 

11.  In  order  to  difcover  whether  Sea-Salt,  or 
any  other  known  Salt,  be  naturally  contained 
in  a  Mineral  Water,  it  is  previoufly  neceffary 
to  be  acquainted  with  the  Natures,  and  Proper¬ 
ties,  of  thefe  Salts  ;  otherwife  we  might  be  at  a 
lofs  to  know  them,  when  they  come  in  ouf 
way. 

12.  Some  of  the  chief  Properties  of  Sea-Salt, 
as  diftinguifh’d  from  all  other  known  Salts,  feerri 
to  be  thefe  ;  viz.  (1)  Its  particular  appearance;, 
its  faline  tafte  ;  and  its  form,  being  either  that  of 
Grains,  or  cubical  Cryftals,  when  true  fhot. 
(2)  Its  preferving  Quality  ;  efpecially  tvith  re¬ 
gard  to  animal  Flefh.  (3)  Its  manner  of  decre¬ 
pitating,  or  crackling,  in,  or  over,  the  Fire  ; 
and  increafing  the  fbrength  thereof,  when  fprink- 
leciupon  live  Coals,  (4)  The  particular  Odoiir 
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it  yields  in  this  Decrepitation  ;  being  that  of  the 
Spirit  of  Sait;  (5)  Its  affording  the  true  Spirit 
of  Salt,  in  a  denfe,  white,  pungent.  Vapour, 
by  Diflillation  which  Spirit,  as  well  as  the  Salt 
in  fubftance,  turns  Aqua  forth  into  Aqua  regia , 
and  thus  makes  a  Solvent  for  Gold.  (6)  Its 
melting  with  difficulty  in  a  ftrong  Fire  *  and  at 
length  paffing  thro’  the  Pores  of  the  Crucible. 

(7)  Its  being  recoverable  from  its  own  Spirit,  by 
the  addition  of  any  pure  and  fix’d  alkaline  Salt. 

(8)  Its  Spirit  conftituting Sal-ammoniac  with  any 
volatile  Alkali or  the  Salt  itfelf  affording  Sal- 
ammoniac,  by  Sublimation,  after  being  digefted 
with  Urine.  (9)  Its  remaining  diffolved  by  com¬ 
mon  Water,  in  the  proportion  of  about  fix  oun¬ 
ces  to  a  Pint.  And  ( 1  o)  its  faculty  of  precipitating 
Silver  diffolved  iA  Aqua  forth  \  fo  as  to  increafe 
the  weight  of  the  Silver,  and  render  it  volatile 
in  a  ftrong  Fire.  A  previous  knowledge  of  thefe 
Properties  of  Sea-Salt  may  fufficiently  enable  us 
to  difcover  it  in  a  Mineral  Water-,  or  under 
whatever  form,  or  difguife,  it  may  happen  to  be 
met  with. 

13.  The  known  Ways  of  difcovering  whe¬ 
ther  Sea-Salt  be  contain’d  in  a  Water,  feem  redu¬ 
cible  to  thefe  three  viz.  (1)  Addition  to  the 
Water  (2)  Evaporation,  and  Addition  to  the 
dry  Matter  and  (3)  Cryftallization. 

(1)  By  Addition  to  the  Water. 

14.  Cafe\.~\  To  two  ounces  of  pure  diftill’a  com¬ 
mon  Water,  contain’d  in  a  white,  cryftalline, 
cylindrical  Glafs,  add,  drop  by  drop,  four 
Grains  of  a  pellucid  Solution  of  Silver,  made 
in  Aqua  fortis ,  with  one  ounce  of  refined  Sil¬ 
ver  to  four  ounces  of  proof  Aqua  fortis ;  and 
no  Milkinefs,  Cloudinefs,  Change  of  Colour, 
or  Tranfparency  -will  appear  in  the  Water. 
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1 5.  Cafe  II.]  To  two  ounces  of  the  fame  diftill’d 
Water  add.  a  fingle  Grain  of  Sea-Salt,  let  it' 
perfectly  diffolve  therein,  by  ftirring  the  whole 
together  with  a  clean  Glafs  Rod  j  and  now 
dropping  in  four  Grains  of  the  fame  Solution 
of  Silver,  amanifeft  Milkinefs,  or  white  Clou- 
dinefs,  will  appear  in  the  Water,  or  a  white 
Precipitate  fall  to  the  bottom  of  the  Glafs. 

16.  44  Now,  as  nothing  was  added  inthefecond 
44  Cafe,  more  than  in  the  firfb,  befides  a  fingle 
44  Grain  of  Sea-Salt  ;  it  is  manifeft  that  the 
44  Solution  of  Silver,  by  caufing  a  Milkinefs, 
44  or  white  Precipitate,  gives  an  Indication 
44  of  the  Sea- Salt  added  to  the  Water 
44  in  the  fecond  Cafe.  Therefore,  when 
44  fuch  a  Solution  of  Silver  caufes  no  change 
“  in  a  fnitable  proportion  of  a  Water  ; 
44  it  may  hence  be  fufpedled  that  the  Water 
44  contains  extreamly  little,  or  no  Sea-Salt; 
44  but  if  a  Milkinefs,  or  white  Precipitate 
44  enfues,  that  fome  proportion  of  Sea-Salt 
44  is  lodged  therein.” 

1 7.  44  The  Chemical  Reafon  of  the  Experiment 
44  is  this  ;  that  Silver  remains  permanently 
44  diffolved  in  its  proper  Menftruum,  Aqua 
44  forth  *,  and  by  no  means  fo  in  the  Solvent  of 
ct  Gold,  or  Jquaregia  ;  which  will  not  touch 
“  Silver,  but  conftantly  precipitates  it  from 
lt  its  own  Solvent  Aquafortis,  on  account  of 
“  the  Sea-Salt,  or  Spirit  of  Sea- Salt,  contain’d 
“  in  Aqua  regia  j  which  conftitutes  the  foie 
“  difference  betwixt  the  two  Menftruum s. 
“  And,  therefore,  when  a  Solution  of  Silver, 

4  4  made  in  Aqua  forlis,  is  added  to  pure  di- 
44  ftill’d  Water,  which  contains  no  Sea-Salt, 
44  it  mixes  intimately  therewith  ;  the  Silver 
44  here  alfo  remaining  tranfparentlydiflolved, 
44  and  equally  fufpended,  and  difperfed  thro* 
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<£  the  whole.  But  upon  the  addition  of  Sea - 
<c  Salt,  which  turns  the  Liquor  into  an  Aqua 
“  regia,  the  Silver  is  immediately  fet  loofe, 
“  the  Mixture  grows  white,  or  milky  ;  and 
“  lets  the  Silver  fall,  according  to  its  nature, 
“  in  a  white  Powder,  or  Precipitate,  to  the 
ic  bottom.” 

18.  Cafe  III.]  To  the  like  quantities  of  the 
fame  Water,  contain’d  in  feveral  Glafies,  fe- 
parately  add  a  Grain  of  pure  Nitre,  pure  Alum, 
and  pure  Borax  *,  in  all  which  there  is  no 
mixture  of  Sea-Salt ;  and  into  each  Glafs  let 
fall  the  Solution  of  Silver,  as  before  ;  upon 
which  no  change  of  Colour,  or  Tranfparency, 
will  enfue  •,  nor  any  Precipitation  be  made. 
And  this  appears  to  hold  of  all  the  Salts  where¬ 
in  no  Sea-Salt  is  contained. 

19.  Cafe  IV.]  Mix  together,  in  a  clean  Glafs 
Mortar,  equal,  or  unequal,  parts  of  pure  Ni¬ 
tre,  pure  Borax,  and  pure  Alum,  wherein  there 
is  no  Sea-Salt  lodged  •,  put  four  Grains  of  this 
Mixture  into  two  ounces  of  the  diftill’d  Wa¬ 
ter  j  let  the  whole  entirely  diffolve  therein  ; 
then  add  the  Solution  of  Silver,  as  before,  and 
hill  noMilkinefs,  or  Precipitation,  like  that 
in  the  fecond  Cafe,  will  appear.  And  this 
alfo  feems  to  hold  of  any  Mixture  of  Salts, 
provided  there  be  no  Sea-Salt  among  them. 

20.  “  Thefe  four  Cafes,  when  duly  confider’d, 
tc  and  compared,  will  fhew  that  a  Solution  of 
<c  Silver,  in  Aqua  fortis,  is  a  ready,  an  exaft, 
tc  and  commodious  Thing,  for  intimating 

V  whether  there  be,  or  be  not,  any  confider- 
‘c  able,  or  even  minute,  proportion  of  Sea- 
“  Salt  contain’d  in  a  Water.  The  fame  may 
“  likewife  be  done  by  a  Solution  of  Quick- 
4  ‘  filver,  in  Aqua  fortis,  or  an  aqueous  Solu- 

V  tion  of  Sugar  of  Lead >  tho’  notin  fo  ex- 

*  44  quifitC| 


39 


Sect.  IV.  The  'Experiments  to  be  ufed. 

“  quifite,  and  perfedt,  a  manner.  This  kind 
“  of  Proof,  may  fometimes,  indeed,  happen 
“  to  be  fallacious,  incompetent,  or  infuffi- 
te  cient ;  becaufe  other  Salts,  or  Subftances, 
44  whofe  natures  and  properties,  are  not  hi- 
44  therto  known,  may  poffibly  be  able  to 
44  precipitate  Silver  in  Solution,  as  well  as 
44  Sea-Salt  does.  Whence  fuch  kind  of  Tri- 
44  als  fhou’d  not  be  propofed  as  demonftra- 
44  tive  ;  but  only  as  probable.  All  the  In- 
44  ference,  therefore,  to  be  juftly  made  from 
c  4  them,  before  they  are  otherwife  verified,  or 
44  confirm’d,  is,  that,  fince  it  muft,  with  re- 
44  gard  to  the  truth  of  the  Experiment,  be  the 
44  fame  thing  whether  Sea-Salt  is  added  to  a 
44  Water  by  Nature,  by  Accident,  or  the 
44  Hand  of  Man,  provided  it  be  in  the  Wa- 
44  ter  5  we  may  hence  be  furnilhed  with  a 
<4  probable  Indication  whether  any  Sea-Salt, 
44  even  in  a  fmall  proportion,  be  contain’d  in 
44  a  Water,  or  not.  We  now  proceed  to 
4  6  more  direct,  and  infallible  Proofs.” 

(2)  By  Evaporation^  and  Addition  to  the  dry  Matter . 

21.  Cafe  I.]  To  half  a  Pint  of  diftill’cl  common 
Water  add  a  Dram,  or  two,  of  Sea-Salt  ; 
which  being  totally  difiolved  therein,  evapo¬ 
rate  the  Solution,  over  a  clear  Fire,  till  a  dry 
Matter  remains  at  the  bottom.  This  dry 
Matter  will,  upon  all  Trials,  be  found  to  be 
Sea-Salt.  Thus,  for  example,  lay  a  part  of 
it  upon  a  piece  of  clean  Glafs,  and  add  to  it  a 
few  drops  of  well  rectified  Oil  of  Vitriol;  and 
a  confiderable  Heat,  and  Ebullition,  will  en- 
fue ;  and  a  particular,  white,  pungent.  Va¬ 
pour,  or  Steam,  arife,  having  the  exact  Smell 
of  Glauber's  ftrong  Spirit  of  Sea-Salt.  Now, 
as  no  other  Salt,  unlefs  it  contains  Sea-Salt, or 
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the  Spirit  of  Sea-Salt,  is  found,  upon  the  like 
Experiment,  to  afford  this  particular  Vapour, 
and  Odour  ;  we  have  hence  a  clear  Indica¬ 
tion  that  Sea-Salt  was  contain’d  in  the  dry 
Matter,  find  by  adding  a  fufficient  propor¬ 
tion  of  diftill’d  Water  to  this  Matter,  then 
evaporating  the  Solution,  the  Salt  may  be 
eafily  recover’d  in  its  own  priftine  form. 

22.  Cafe  II.]  As  Nitre,  andSea-Salt,  may  hap¬ 
pen  to  be  mix’d  in  a  Water;  and  as  both  of 
them  afford  their  refpsdive  Vapours,  or  Spi¬ 
rits,  upon  contact  with  Oil  of  Vitriol ;  diffolve 
equal  parts  ofthefe  two  Salts  in  diftill’d  Wa¬ 
ter,  and  exhaling  the  fuperfluous  Moifture, 
put  the  dry  Matter  into  a  Retort ;  and  ad¬ 
ding  Oil  of  Vitriol  to  it,  diftil,  in  a  Sand- 
Heat  ;  whereby  a  true  Aqua  regia  will  be  ob¬ 
tain’d  ;  that  isa  Mixture  of  the  Spirit  of  Nitre, 
and  the  Spirit  of  Sea-Salt ;  both  which  Spi¬ 
rits  are  thus  made  to  rife  in  Vapour,  and  come 
over,  mix’d,  into  the  Receiver :  whenee  we 
have  a  clearlndication  that  both  Sea- Salt  and 
Nitre  were  contain’d  in  the  Mixture  ;  fince 
no  other  Matters,  befides  thefe  two,  in  con- 
]  unCtion,  are  found  to  afford  the  true  Aqua 
regia. 

23.  Cafe  HI.].  Mix  together  equal,  or  unequal 
quantities  of  Sea-Salt,  Salt  of  Tartar,  Epfom 
Salt,  Borax,  and  Alum  ;  add  a  proper  pro¬ 
portion  of  Oil  of  Vitriol  thereto  ;  and  the  pe¬ 
culiar,  white,  pungent  Vapour  of  Sea-Salt 
will  immediately  arife,  and  give  a  plain  Indi¬ 
cation  that  Sea-Salt  was  contain’d  in  the  Mix¬ 
ture.  And  this  appears  to  hold  of  any  other 
Mixture  of  different  Salts  with  Sea-Salt ;  ex¬ 
cepting  Nitre,  whofe  Mixture  with  Sea-Salt 
was  confider’d  under  the  fecond  Cafe  :  for  Ni¬ 
tre  upon  contad  with  Oil  of  Vitriol,  yields 

its 
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its  own  peculiar  Vapour,  orthe  Fume  of  Spi¬ 
rit  of  Nitre;  eafily  diftinguifhable  from  all 
others. 

24.  Cafe  IV.]  Mix  together  equal,  or  unequal, 
parts  of  Sea-Salt,  Bol zArmoniac,  Chalk,  and 
Brick-dUft ;  then  pouring  Oil  of  Vitriol  there¬ 
to,  the  peculiar  Vapour,  and  Odour,  of  the 
Spirit  of  Sea-Salt,  may  ftill  be  remarkably  ob- 
ferved,  and  diftinguifh’d.  And  this  Expe¬ 
riment,  alfo,  appears  to  hold  of  the  Mixture 
of  Sea-Salt  with  any  other  ftony,  earthy,  or 
mineral  Subftances. 

25.  44  If  this  kind  of  Proof,  depending  upon 
44  the  knowledge  of  the  Smell,  and  Appear- 
44  ance,  of  a  certain  Fume,  or  Vapour,  fhou’d 
44  be  thought  precarious,  or  inconclufive ;  as 
44  it  may  be  by  thofe  who  are  unacquainted 
44  with  the  peculiar  Senfation  conftantly  im- 
44  prefs’d  by  the  Fume,  or  Spirit,  of  Sea-Salt, 
44  ftrikingthe  Noftrilsof  any  Perfonwhohas 
44  his  Smell ;  the  Experiment  may  be  farther 
44  profecuted,  and  render’d  more  fatisfadtory, 
44  and  conclufive  :  for  if  the  Mixtures  afford  - 
44  ing  this  Odour,  bediftill’d,  in  a  Glafs  Re- 
44  tort,  and  Receiver,  with  a  fufhcient  quan- 
44  tity  of  Oil  of  Vitriol,  they  will  afford  the 
44  true  Spirit  of  Sea-Salt,  according  to  all 
44  Trials;  and  particularly  by  this,  that  it  is 
44  convertible  into  Sea-Salt  again,  by  the 
44  proper  addition  of  any  fix’d  alkaline  Salt.” 

16.  44  The  Chemical  Foundation,  whereon  the 
44  Succefsof  thefe  Experiments,  with  Oil  of 
44  Vitriol,  depends,  is  this;  that  Oil  ofVi- 
44  triol,  being  aflrong  Acid,  and  powerfully 
44  difpofed  to  act  upon  Sea- Salt,  and  Nitre, 
44  fo  as  to  enter  forcibly  into  their  more  fix’d, 
44  orgrofs,  parts  ;  at  the  fame  time  that  this 
*4  is  done,  theif  lighter,  or  more  volatile 
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<e  parts,  areloofed  from  their  connexion  with 
‘  ‘  the  groffer,  and  left  free  to  rife,  according 
<c  to  their  lighter  nature;  and  thus  in  proper 
“  diftilling  Veffels,  come  totally  over  the 
tc  Helm,  with  the  affiftance  of  Heat;  leaving 
“  the  more  ponderous,  and  terreftial,  Matter 
<c  behind,  clofely  united  with  the  Oil  of  Vi- 
<c  triol ;  as  we  fee  in  the  diftillation  of  Glau- 
ber's  ftrong  Spirit  of  Sea-Salt,  and  Spirit  of 
Nitre,9’ 

(3)  By  Cryjiallization. 

27.  Cafe  I.]  Diifolve  any  proportion  of  Sea-Salt 
in  diftill’d  Water;  evaporate  the  Solution  till 
a  Film,  or  Skin,  appears  on  the  Surface;  then 
put  the  Liquor  into  a  clean,  earthen  Veffel  ; 
fet  it  to  fhoot  in  a  cool  Place ;  and  in  a  few 
days  time,  great  part  of  the  Salt  will  be  found 
grain’d ;  or  if  the  Solution  were  not  too  high 
boiled,  and  afufficient  time  was  afforded,  fliot 
into  Cryftals,  of  a  cubical  figure. 

28.  Cafe  II.]  Mix  equal,  orunequal,  Parts  of 
Sea-Salt,  Nitre,  and  Epfom  Salt,  by  grinding 
them  together  in  a  clean  Mortar  ;  diifolve  the 
whole  in  diftill’d  Water  ;  evaporate  the  So¬ 
lution  over  a  clear  Fire,  till  a  Film  ap¬ 
pears  on  the  Surface  ;  then  fet  the  Liquor  in  a 
cool  place  for  fome  days,  and  the  Nitre  will 
be  found  to  fhoot  firft,  in  its  natural  Cryftals  ; 
which  being  taken  out,  and  the  remaining  Li¬ 
quor  again  boiled,  to  a  proper  height,  and 
expofed  to  fhoot,  as  before  ;  the  Sea-Salt 
will  be  next  obtained,  in  its  own  peculiar 
Grains,  or  Cryftals.  And  if  the  Experiment 
be  carried  farther,  by  boiling  the  Liquor  again, 
and  letting  it  to  fhoot,  the  Epfom  Salt  will 
likewife  be  obtained.  In  the  fame  manner  may 
any  Mixture  of  different  Salts  be  feparated. 
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each  in  its  own  particular  form,  or  Cryftals. 
The  Rule  in  Cryftallization  is  this,  that  the 
Salt  which  diflolves  moft  copioufly  in  Water, 
fhoots  firft  out  of  the  Mixture  i  and  that  which 
diflolves  the  moft  fparingly,  firft  :  whence 
Nitre  fhoots  before  Sea-Salt,  and  Sea-Salt  be¬ 
fore  Epfom  Salt. 

29.  44  This  laft  Method  of  Trial,  by  Cryftal- 
44  lization,  may  of  itfelf  be  efteem’d  certain, 
44  or  fatisfadtory  ;  but  joined  with  the  two 
44  former,  by  Addition  to  the  Water,  and  by 
44  Evaporation,  and  Addition  to  the  dry 
44  Matter,  it  amounts  to  a  phyfical  Demon- 
44  ftration:  fo  that  where  they  all  agree  there 
44  can  be  no  doubt  that  Sea-Salt  is  contained 
44  in  a  Mineral  Water,  treated  after  the  fame 
44  Manner  :  for  the  firft  affords  an  Intima- 
44  tion  that  this  Salt  is  naturally  contained  in 
44  the  Water  ;  the  fecond  fhews  that  it  re- 
44  mains  after  Evaporation  ;  and  the  third 
44  that  it  is  adlually  feparable,  in  its  own  pro- 
44  per  form,  from  the  Water ;  and  may  in  this 
44  State  be  fairly  examin’d,  to  try  whether  it 
44  has,  or  has  not  the  known  Properties  of 
44  Sea-Salt.  If  any  Scruple,  or  Sufpicion, 
44  fhou’d  remain,  as  to  its  being  Sea-Salt,  let 
44  it  be  ftridtly  compared  with  a  parcel  al- 
44  low’d  to  be  Sea-Salt,  in  all  refpects,  ac- 
44  cording  to  the  Charadterifticks  above  given 
44  of  this  Salt  •,  and  if  no  difference  appears 
44  betwixt  the  two,  they  mult,  at  leaft  be  ac- 
44  knowledged  of  the  fame  kind.” 

30.  44  It  might,  indeed,  be  here  objected,  that 
44  though  Sea-Salt  fhou’d  be  contain’d  in  a 
44  Water,  yet  Nature  may  have  fo  intimately, 
44  or,  as  it  were,  undiftinguifhably,  and  infe- 
44  parably,  blended  or  mix’d,  it  in  with  the 
V  Water,  or  other  Contents,  as  not  tomani- 

44  feft 
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44  fell  itfelf  upon  the  fevereft  Trials  ;  as  fix’d 
44  alkaline  Salt  is  concealed  in  Glafs,  Acid  in 
44  Flint,  or  Sulphur  and  Mercury  in  Metals; 
44  or  as  other  Principles  are  in  thofe  empha- 
44  tically  called  Mixts,  to  diftinguifh  them 
44  from  Aggregates,  or  Compounds,  where 
44  the  Texture  is  loofe,  and  the  Parts  much 
44  moreeafily  feparated.  And  this  Objection 
44  muft  be  allow’d  of  force,  in  fome  Cafes, 
44  till  we  can  fhew  that  even  thefe  Mixts  can 
tc  be  feparated  by  Art,  or  have  their  Ingre- 
<c  dients  render’d  cognizable  by  the  Senfes, 
44  or  the  Reafon.  This,  indeed,  belongs  to 
44  a  higher  Chemiflry  than  we  are  at  prefent 
44  concern’d  with  ;  otherwife  it  might  be 
<c  made  appear  that  Mixts,  with  regard  to 
44  their  Analyfis,  differ  not  from  Compounds, 
44  provided  we  wrere  furniffi’d  with  fuitable 
<c  analyfing  Powers,  Inftruments,  and  Men- 
44  ftruums.  Thus  Glafs  may  be,  without 
44  much  difficulty,  feparated  into  the  Sand, 
te  and  fix’d  Salt  that  compofe  it;  and  Flints 
tc  have  their  Acid  feparated  from  them,  in 
<£  the  making  of  Glafs  ;  as  we  fee  in  that 
<£  Subftance  called,  at  theGlafs-Houfes,San- 
4e  diver  ;  and  even  the  purer  Metals  may  be 
<c  analyfedby  the  Burning- Glafs,  and  other- 
“  wife:  But  there  is  no  occafion  to  go  thus 
t£  far  for  an  anfwer  to  the  prefent  Objedlion, 

“  in  the  Cafe  of  Mineral  Waters,  till  it  can 
be  ffiewn  that  Nature  has  made  any  fuch 
“  firm  Mixtures,  as  thofe  abovementioned,  in 
sc  Mineral  Waters  :  on  the  Contrary,  nu- 
tc  merous  Experiments  ffiew  that  the  Prin- 
44  ciples  here  lie  loofe,  and  maybe  feparated, 

44  by  ordinary  Means,  to  fuch  a  degree  of 
44  Simplicity  as  clearly  to  manifeft  their 
<4  phyfical,  and  medicinal  Effefts,  Virtues, 

44  and 
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“  and  Ufesj  wherein  our  prefent  Enquiry 
“  centers.  We  therefore,  prefume  that  the 
“  preceding  Experiments  duly  applied,  and 
“  confider’d,  furnilh  us  with  a  fure  Method 
“  to  difcover  whether  any  Mineral  Water 
contains  Sea-Salt,  and  if  it  does,  to  lepa~ 
“  rate  it  from  all  other  Things  ;  render  it 
“  fenfible,  and  determine  its  proportion.” 
?i-  “  we  have  been  the  fuller  upon  this  fir  ft 
Article  of  Sea-Salt,  to  fhew  an  Example  of 
“  the  induftive  Method  which  wewou’d  re- 
“  commend  in  Experiments,  and  particularly 
“  in  profecuting  Enquiries  of  this  kind  ; 

where  the  Foundations  of  phyfical  Cer- 
“  tainty  have  fcarce  hitherto  been  laid.  And, 
hoping  there  may  be  enough  done  in  this 
tc  ftticft  Way,  to  fhew  the  Natureof  thePro- 
“  cedure  intended,  we  fhall,  for  fear  of  being 
thought  too  minute,  and  tedious,  by  fre¬ 
quently  and  circumftantially,  repeating  the 
fame  kind  of  Experiments,  endeavour  to 
difpatch  the  remaining  Part  in  a  more 
<c  concife,  and  fummary  Manner.” 

II.  nitre. 

32.  The  Charadterifticks  of  pure  Nitre,  or 
alt-Petre,  feem  to  be  chiefly  thefe  :  viz.  (1)  Its 

peculiar  form,  or  hexagonal,  prifmatick  Cry- 
.als j  pyramidal  at  one  end,  when  the  fhoots 
re  true,  and  perfe<5t.  (2)  Its  particular  fharp,  or 
enetrating,  cool,  and  lightly  bitterifh  tafte 
?)  Its  preferring  Flefh  •,  and  at  the  fame  time 
iving  it  a  particular  florid,  or  rofy  Colour : 
'hereto  may  be  added  its  improving  the  red  Co- 
>ur  of  the  Blood  ;  efpecially  when  inclined  to  be 
diite,  black,  or  fizy.  (4)  Its  cooling  the  Body, 
nd  lowering  the  Pulfe ;  more  remarkably  in 
evers,  and  Pleurifies,  (5)  Its  yieldinga  red, 
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fuffocating  Fume,  or  Vapour,  in  diftillation  J 
•and  thus  affording  a  true  ytqua  forth ,  or  Spirit 
of  Nitre ;  which  is  a  Solvent  for  Silver,  but  not, 
of  itfelf,  for  Gold.  (6)  Its  manner  of  flowing, 
or  melting,  in  a  Crucible,  in  the  Fire  •,  which  is 
quick,  and  igneous  •,  tho’  this  Salt  does  not  of 
itfelf  take  Flame,  in  the  ftrongeft  Heat.  (7.)  Its 
fulminating,  and  turning  to  a  fix’d  alkaline 
Salt,  in  Fufion,  upon  the  addition  of  Charcoal, 
Tartar,  &c.  with  a  confiderable  lofs  of  weight. 
(8)  Its  compofing  Gunpowder  with  common 
Brimftone,  and  Charcoal.  (9)  Its  being  reco¬ 
verable  from  its  own  acid  Spirit,  by  the  proper 
addition  of  any  fix’d,  alkaline  Salt. 

33.  Thefe  Properties  of  Nitre  being  laid  down, 
it  iseafy  to  try  if  any  Salt,  fuppofed  to  be  ni¬ 
trous,  whether  found  in  a’Mineral  Water,  or 
otherwife,  be  real  Nitre^  or  not.  And  hence 
it  is  manifeft  that  by  Nitre,  or  Salt-Petre,  we 
do  not  mean  the  Nitrum  Mur  ale ,  or  calcarious 
Nitre,  of  Dr.  Lifter  ;  whofe  Properties  will 
hereafter  be  deliver’d  ;  nor  the  Nitre  of  the 
Ancients,  which  appears  to  have  been  a  very 
different  Thing,  of  an  alkaline  nature  ;  but  our 
common,  refined,  Salt-Petre,  ufed  in  Medicine, 
Chemiftry,  and  the  making  of  Gun-powder  ; 
being  a  neutral  Salt,  with  regard  to  Alkali,  and 
Acid  ;  tno’  refolvable,  by  Fire,  and  proper 
Additions,  into  a  ftrong  Alkali,  and  a  ftrong 
Acid. 

34.  The  Ways  of  difcovering  whether  this 
Nitre  be  contain’d  in  a  Water,  feem  reducible  to 
four;  viz.  (1)  by  Immerfion,  or  Steeping  certain 
Bodies  in  the  Water  ;  (2)  By  Evaporation,  and 
Addition  to  the  dry  Matter  ;  (3)  By  Diftilla¬ 
tion,  with  Additions ;  and  (4)  by  Cryftallizatiom 
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(1)  By  Immcrfion,  or  Steeping. 

35.  If  a  little  Nitre  be  diffolvedin  diftill’d  Wa¬ 
ter,  and  Paper  be  fleep’d  a  while  in  the  Solu¬ 
tion,  then  dried  before  the  Fire  •,  and  if  there 
be  occafion,  dipp’d,  and  dried  again ;  the  Paper 
being  now  applied  to  a  lighted  Candle,  or 
glowing  Coal,  will  immediately  take  Fire,  tho* 
not  flame*,  and  burn,  like  Quick-match,  in  a 
certain  fparkling  manner  *,  fo  as  to  give  a  ma- 
nifeftSign  that  it  receiv'd  this  Property  from 
Salt-Petre :  for  Paper  fleep’d  in  the  like  So¬ 
lutions  of  Alum,  Epfom-Salt ,  fix’d  alkaline 
Salts, Vitriol,  Borax,  Nitrum  murale ,  Sea-Salt, 
or  any  other  of  the  known  Salts,  will  not  pro¬ 
duce  the  fame  Phenomenon.  Whence,  if 
Paper,  feveral  times  fteep’d  in  a  Mineral  Wa¬ 
ter,  fhou’d  produce  this  E fifed,  or  burn  after 
the  fame  particular  manner  ;  this  wou’d 
be  an  Indication  that  the  Water  contain’d 
Nitre. 

36.  “  The  Reafon  of  the  Experiment  fcarce 
“  needs  to  be  mentioned,  as  it  is  obvious, 
tc  that  the  Paper  by  being  foaked  in  the  So- 
“  lution,  becomes  impregnated  with  the  Wa- 
“  ter,  and  of  courfe  Particles  of  the  Salt ;  and 
tc  being  afterwards  dried,  the  aqueous  Parts 
6<  thus  exhale,  and  leave  the  particles  of  the 
“  Salt  flicking  in  the  Pores  of  the  Paper  *, 
<e  which  being  now  applied  to  the  Candle, 
“  it  takes  fire,  and  burns,  or  makes  little  fiery 
“  exploflons,  according  to  the  well  known 
“  property  of  Nitre*,  when  mix’d,  and  ful- 
“  minated,  with  any  inflammable  Subllance. 
“  But  as  this  Effedmay  poflibly  be  prevent- 
“  ed,  or  not  fo  remarkably  follow,  if  other 
“  Salts  fhou’d  happen  to  be  mix’d,  in  too  large 
“  a  proportion,  along  with  the  Nitre  ;  the 

“  fol- 
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t£  following  Cafe  may  help  us  to  difcover  Ni- 
tc  tre  where  it  is  blended  with  other  Salts.** 

37.  If  equal,  or  unequal,  quantities  of  Nitre, 
Sea-Salt,  Epfom  Salt,  and  Borax, be  diflolv’d 
in  diftilPd  Water,  and  apiece  of  raw  flefh  be 
deeped  in  the  Solution  for  fome  hours,  and 
then  taken  out  and  examin’d,  or  compared 
with  a  piece  of  the  fame  raw  Flefh,  which  has 
not  undergone  the  fame  Operation,  the  for¬ 
mer  will  be  found  redder  than  the  latter  ; 
or  than  another  pieceof  the  fame  Flefh,  fet  to 
deep,  for  the  fame  time,  in  a  Solution  of  the 
feveral  Salts  abovemention’d,  except  the 
Nitre  :  whence  it  follows,  that  Nitre,  ac¬ 
cording  to  its  known  property,  was  the 
Caufe  of  this  additional  Rednefs.  If,  there¬ 
fore,  Mineral  Water  fhou’d  have  the  fame  Ef- 
feft  upon  raw  Flefh  deep’d  therein,  we  may 
prefume  that  the  Water  contains  Nitre. 

38.  “  Itfhou’d  feem  that  Nitre  gives  thispar- 
ct  ticularred,  or  rofy.  Colour  to  raw  Flefh, 
<c  on  account  of  fome  of  the  Blood  dill  re- 
“  maining  therein :  for  Nitre  a£ts  powerfully 
ct  upon  Blood  ;  fo  as  to  heighten  its  Colour, 
“  and  long  preferve  it  frefh,  and  found,  even 
“  when  dagnant,  or  extra vafa ted.  But  to  de- 
“  termine  this  Matter,  it  might  be  proper  to 
“  try,  whether  a  Mufcle,  fo  well  wafhed, 
tc  and  cleanfed,  from  its  Blood, (by foaking 
“  in  fair  Water,  bylnjedlionsintothe  Blood- 
“  Veffels,  or  otherwise)  as  to  appear  white,; 
cc  cou’d  have  any  degree  of  rednefs  redor’d  to 
£t  it  by  Nitre;  or  whether  it  will  turn  aTen- 
“  don  or  other  white  animal  Subdance  red. 
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(2)  By  Evaporation ,  and  Addition  to  the  dry 

Matter. 

,  .  *■ 

39.  If  Nitre  be  diflolved  In  Water,  and  the  So¬ 
lution  evaporated  to  drynefs,  the  Nitre  will 
remain  behind  *,  and  may  be  proved  to  be  Ni¬ 
tre,  by  mixing  it  with  powder’d  Charcoal,  and 
trying  if  it  will  fulminate,  and  turn  to  an.  al¬ 
kaline  Salt,  in  the  Fire  ;  if  it  will  make  Gun¬ 
powder  with  Brimflone  and  Willow  Coai ;  dr 
if  it  will  afford  the  peculiar  red  Fume  of  a 
particular,  naufeous,  fuffocating  odour,  like 
that  of  Aqua  for tis,  by  pouring  Oil  of  Vitriol 
to  it.  And,  in  the  fame  manner,  tho’ Nitre 
fhou’d  be  mix’d  with  feveral  other  Salts,  in  a 
Water -,  after  Evaporation  to  a  dry  Subfiance, 
Indications  may  be  gain’d  of  its  being  among 
them  ;  but  particularly  by  adding  Oil  of  Vi¬ 
triol  to  the  compound  Mafs,  and  obferving, 
and  examining*  the  Fume,  and  Odour,  thence 
arifing. 

(3)  By  Dift illation. 

4.0.  So  again,  if  Nitre,  after  the  full  Evapora¬ 
tion  of  any  Water,  remains  mix’d  among  the 
dry  Matter,  it  may  be  dilcover’d,  by  adding 
either  Oil  of  V itrioi,  calcined  Vitriol,  or  Brick- 
dull,  thereto  ;  and  diflilling,  in  a  naked  Fire  ; 
for  thus  the  Nitre  parting  eafily  with  its  Spi¬ 
rit,  this  Spirit  will  foon  rife,  and  come  over, 
in  red  Fumes,  into  the  Receiver.  Only,  if 
Sea-Salt  happens  to  be  in  the  Mixture,  there 
may  thus  be  obtain’d  an  Aqua  regia ,  inflead  of 
a  pure  Spirit  of  Nitre  j  tho’  this  alfo  gives  a 
fufficient  Indication  of  the  Nitre  ;  as  Aqua 
regia  cannot  be  made  without  the  Spirit  of 
Nitre.  To  carry  the  Pi-oof  farther,  let  trial 
be  made  whether,  by  adding  a  fufficient  pro- 
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portion  of  any  fix’d  alkaline  Salt,  to  the  Spi¬ 
rit  thus  procured,  true  Nitre  may  not  be  re¬ 
cover’d  j  and  whether  this  Nitre,  in  particu¬ 
lar,  will  not  ferve  in  the  making  of  Gun¬ 
powder  *  becaufe  it  has  been  fufpedted  that 
regenerated  Nitre  will  not. 

(4)  By  Cryfiallization. 

41.  It  need  not  be  mention’d,  after  what  has 
been  faid  before,  of  Cryfiallization,  that  a 
fimple  Solution  of  Nitre  in  Water,  being 
brought  to  a  due  height,  and  fet  in  a  cool 
place,  will  in  a  few  days,  fhoot  into  hexa¬ 
gonal,  prifmatick  Cryflals  of  pure  Nitre. 
So  that,  if  any  Mineral  Water  fhou’d  contain 
no  Salt  but  Nitre,  this  may  eafily  be  obtain’d 
from  it,  by  a  proper  Evaporation,  and  fubfe- 
quent  Cryfiallization.  Again,  tho’  feveral 
other  Salts,  befides  Nitre,  fhou’d  be  contain’d 
in  a  Water,  they  may,  by  repeated  Evapora¬ 
tions,  and  Cryflallizations,  be  made  to  fhoot 
feparate,  and  thus  be  obtain’d  pure,  each  in 
the  Shoots  or  Cryflals  peculiar  to  itfelf  *,  ac¬ 
cording  to  what  was  above  deliver’d,  under 
the  Article  Cryfiallization  with  regard  to  Sea- 
Salt.  And  in  this  Manner  therefore.  Nitre 
may  be  obtain’d  pure,  and  free  from  the  ad¬ 
mixture  of  any  other  Salt,  which  may  happen 
to  be  contain’d  in  a  Mineral  Water. 

42.  “  It  will  here  be  proper  to  remember,  that 
“  nitrous,  or  other  faline  Matters  may  pof- 
<c  fibly  be  contain’d  in  Mineral  Waters,  and 
<c  yet  not  be  brought  to  appear  in  a  folid, 
“  or  true  cryflalline  form,  without  fomepar- 
“  ticular  Encheirefis,  or  Expedient,  fuited  to 
“  thepurpofe.  Thus,  itisaconflant  Practice 
<c  at  the  Sal t-Petre  Works,  to  ufe  a  fixed,  al- 
“  kaline  Salt?  in  order  to  confolidate,  or 

“  em- 
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44  embody  the  Nitre,  and  make  it  fhootfirm, 

4 4  ftrong,  and  regular.  The  Caufe  appears 
44  to  be  this,  that  the  Matters  capable  of  af- 
‘4  fording  fuchfirm  and  folid  Salts,  are  ufu- 
44  ally,  of  themfelves,  too  acid  ;  for  many 
44  add  Matters  are  little  difpofed  to  fhoot, 
44  and  form  themfelves  into  folid,  and  hard 
44  Cryftals  ;  but,  to  fit  them  for  thispurpofe, 
44  require  to  have  their  prevailing  acidity  de- 
44  ftroy’d,  and  the  whole  Subftance  brought 
44  to  a  neutral  State,  by  means  of  fixed, 
44  alkaline  Salts;  or  terreflrial  Alkalies;  as 
44  we  fee  in  the  making  not  only  of  Sal t- 
44  Petre ;  but  alfo  of  Loaf-Sugar,  Alum,  the 
44  artificial  neutral  Salts, *&c.  And  thefe  fe- 
44  veral  Experiments,  and  Obfervations,  pro- 
44  per ly  applied,  extended,  and  varied,  may 
44  afford  us  a  Method  of  difeovering,  with 
44  phylical  Certainty,  whether  Nitre  be  con - 
44  tain’d  in  a  Mineral  Water,  or  not.” 

III.  ALU  M. 

43.  The  more  effential  Properties  of  Alum* 
fo  far  as  they  are  hitherto  known,  feem  to  be 
principally  thefe ;  viz.  (1)  Its  peculiar  Figure, 
or  the  Form  of  its  Cry  dais,  which  confift  of 
eleven  plain  Sides,  five  of  them  fexangular,  and 
fix  quadrangular.  (2)  Its  peculiar  fharp,  rough, 
ftyptick,  or  aftringent  Tafte.  (3)  Its  melting 
aqueous  over  a  foft  Fire,  and  rifing  in  a  Blifler ; 
but,  at  length  turning  to  a  white,  light,  fpongy, 
Subftance,  call'd  burnt  Alum.  (4)  Its  afford¬ 
ing  when  burnt,  an  acid  Spirit,  fomewhat  like 
Oil  of  Vitriol,  by  being  diftiil’d,-  .in  a  ftrong 
Fire,  even  without  Addition.  (5)  This  Spirit 
conftituting  Alum  again,  by  being  properly  uni¬ 
ted  with  any  fix’d,  alkaline  Salt.  (6)  Its  par¬ 
ticular  Ufes  in  ftriking,  and  fixing,  certain  Co- 
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lours,  along  with  other  Ingredients  ;  as  we  fee 
in  the  Art  of  Dying,  Leather-DrefTing,  the 
making  of  Red-Inks,  &c.  (7)  Its  being  the 

only  Salt,  that,  with  fuitable  animals,  or  vegeta¬ 
ble,  Subftar.ee?,  will  make  the  Black  Phofpho- 
rusm.  (8)  Its  near  affinity  with  Vitriol  freed  from 
the  metallick  part  it  contains.  (9)  Its  ferving, 
like  Vitriol,  in  obtaining  the  common  kinds  of 
si  qua  fortis,  from  Nitre. 

44.  The  more  fatisfadlory  Ways  of  difeovering 
whether  Alum  be  contain’d  in  a  Mineral  Wa¬ 
ter,  feem  reducible  to  three ;  viz.  (1)  by  the 
Tafle  *,  (2)  by  Evaporation,  and  treating  the 
dry  Matter  *,  and  (3)  by  Cryflallization. 

(1)  By  the  I" a  fie. 

45.  It  is  eafy  to  diflinguifh,  by  the  Tafle,  any 
confidcrable  Proportion  of  Alum  diffolved  in 
Water  •,  but  if  the  Proportion  fhou’d  be  very 
minute,  part  of  the  Water  may  be  exhaled, 
and  the  Remainder  tailed  •,  for  Alum  will  not 
evaporate  by  being  boiled  in  Water  ;  fothat 
thus  the  Proportion  may  be  greatly  increafed, 
till  at  length,  if  there  be  any  of  this  Salt  in 
the  Water,  it  will  come  to  be  perceiv’d  by 
the  Tafle.  And  this  Cafe  may  often  hold, 
tho’  other  Salts,  befides  Alum,  fhould  happen 
to  be  lodged  in  theWater  ;  fuch  as  Epfom  Salt, 
Nitre,  fix’d  alkaline  Salt,  &c.  But  the  Salts, 
or  other  Subfiances,  which  mix’d  with  Alum, 
in  a  Mineral  Water,  feem  the  mofl  likely  to 
confound  the  Tafle,  or  prevent  its  perceiv¬ 
ing  the  Alum,  are  Sea-Salt,  Acid,  Vitriol, 

111  The  black  Phofphocus  is  a  black  Powder  now  ufually 
made  with  Wtyeat-Fiour,  and  Alum,  mixed  together,  in  a 
certain  proportion,  and  calcined  to  a  certain  degree,  till  it 
requires  the  Property  of  taking  Fire  fpontaneoufly,  in  the 
open  Air,  and  appearing  like  a  glowing  Coal#*— — 
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ftyptick  irony  Earths,  Chalk,  or  Limeftone, 
corroded,  anddiffolved  by  an  Acid,  or  other- 
wife  ;  fo  that  tho’  a  Water  actually  contains 
Alum,  yet  the  Take  fhall  not,  with  certainty, 
difcover  it :  whence  rccourfe  muft  be  had  to 
particular  Experiments,  more  fubtile,  and  e:^- 
quifite,  than  theTafte.  We  cannot,  at  pre- 
fent,  fugged,  or  recolleft,  any  fatisfaftory Ex¬ 
periment  for  determining,  by  addition  to  the 
Water,  whether  Alum,  either  alone,  or  mix’d 
with  other  Salts,  be  contained  in  a  Mineral 
Water  ;  tho’  the  Plant  called  ragged  Robert , 
is  faid  peculiarly  to  turn  any  Water  red  where¬ 
in  Alum  is  diffolved. 

(2)  By  Evaporation,  and  treatingthe  dry  Matter. 

When  Alum  is  the  only  Salt  contained  in 
a  Water,  it  may  be  eafily  difeover’d,  and 
render’d  lenfibie  by  Evaporation  ;  and  try¬ 
ing  whether  the  dry  Matter,  upon  examina¬ 
tion,  by  the  Senfes,  and  particular  Experi¬ 
ments,  does  not  manifefl  all  the  known  Signs 
of  Alum.  But  when  this  Salt  happens  to  be 
mixed  with  others  •,  let  the  dry,  mix’d  Mafs 
be  laid  upon  a  hot  Iron- Plate,  wfoere  the  Alum 
rifing  in  a  Blifter,  and  feparating  from  the 
reft,  in  the  form  of  burnt  Alum,  may  be  af¬ 
terwards  diftolved  in  diftill’d  Water,  and 
brought,  by  Cryftallization,  to  the  true  form, 
and  appearance,  of  Alum.  This  Method, 
indeed,  may  prove  imperfeft,  efpecially  when 
other  Salts,  that  fwe.ll  and  rife  in  B lifters  up¬ 
on  a  hot  Iron,  as  well  as  Alum,  happen  to  be 
mix’d  therewith  ;  as  Borax,  and  the  calca- 
rious  Nitre  do,  tho’  in  a  fomewhat  different 
manner  j  fo  that,  in  this  Cafe,  a  farther  Illu- 
ftration,  and  Confirmation,  muft  be  had  from 
’the  furer  Method  of  Cryftallization, 
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(3)  By  CryflalHzation. 

47.  Altho*  a  Water  fhou’d  be  truly  aluminous, 
yet  it  may  not  be  practicable,  as  was  alfo  ob¬ 
serv’d  under  Nitre,  to  make  the  aluminous 
Matter  cryflallize,  without  the  Afiiflance  of 
a  proper  Expedient  for  the  purpofe.  Hence, 
even  at  the  Alum-Works,  the  Alum  does  not 
appear  in  its  true  rocky  form  at  thefirft  Ope¬ 
ration,  without  the  addition  of  Kelp11,  and 
putrefied  Urine,  whereby  wre  are  directed  to 
life  the  fame  Expedient  occasionally.  And 
thus,  it  a  Water  fhou’d  contain  any  number  of 
Salts,  befides  an  aluminous  one,  this  may,  by 
Cryftallization,  properly  repeated,  be  fepa- 
rated  from  the  reft,  and  render’d  fenfible,  in 
its  own  natural  Form. 

IV.  BORA  X. 

48.  Borax  is  a  Salt  not  hitherto  allow’d  to  be 
found  native  in  England ,  for  which  reafon,  we 
fnall,  in  this  place,  treat  more  lightly  of  it  » 
tli o’  its  Natural  Hiftory  is  of  confequence  in 
Ciiemiftry,  and  Phyficks  •,  as  being  a  Salt  of  a 
very  extraordinary  nature.  Its  difcriminating 
Properties  are  chiefly  thefe  ;  viz.  (1)  Its  Form, 
and  Appearance,  as  brought  to  us  from  the  Eafi- 
Jndies ,  which  is  that  of  dirty  Lumps,  or  a  courfe, 
faline,  and  particularly  fetid  Subftance,  mix’d 
with  much  unCtuous,  earthy,  and  ftony  Matter  •, 
and  in  this  ftate  it  is  commonly  called  Tincal, 
orTincar.  (2)  Its  pure,  and  entire,  Cryftals, 

V  *  , 

n  Kelp  is  a  fix’d  Salt,  or  particular  Species  ofPot-afh, 
gain’d  by  burning  a  Weed,  of  the  fame  name,  which  grows 
frequent  on  fome  Shores,  and  thus  reducing  it  to  folid 
Lumps,  or  Cakes,  of  Afhes,  that  run  into  a  Liquor,  fome- 
what  like  Oil  of  Tartar  per  deliquium,  by  the  moifture  of 
the  Air. 
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when  refined  ;  being  octagonal  Prifms,  very 
finely  cut  ;  tho*  feldom  obtain’d  perfect  in  the 
ordinary  way  of  refining  it.  (3)  Its. particular 
Tafle,  not  eafy  to  be  defcribed  ;  as  being  fweet- 
ifh,  fharpifh,  and  fomewhat  urinous,  or  lixivi- 
ous.  (5)  Its  Property  of  foldering  Metals,  or 
making  them,  eafily,  unite,  or  take  hold  of  each 
other  -,  more  particularly  the  parts  of  Gold. 

(6)  Its  making  an  excellent  Flux  for  Metals,  and 
certain  Ores  ;  and  by  being  melted  with  a  pro¬ 
per  proportion  of  Sand,  or  Flint,  turning,  in  a 
very  fhort  time,  to  a  hard  Glafs,  capable  of 
cutting  common  Glafs,  almoft  like  a  Diamond. 

(7)  Its  extremely  vitrefcible  nature,  fo  as,  by  it- 
felf,  with  a  moderate  Heat,  and  in  a  few  Minutes 
time,  to  become  true,  and  permanent  Glafs. 

49.  The  Ways  of  difcovering  whether  Borax  be 

contain’d  in  a  Mineral  Water  are,  principal¬ 
ly,  two-,  viz.  (1)  by  Evaporation,  and 
(2)  Cryllallization.  For(i)  fince  thisSalt  does 
not  exhale  by  boiling  in  Water,  (as  appears  in 
the  refining  of  it,  which  requires  long  boiling) 
if  any  of  it  be  diffolved  in  Water,  it  will  be 
left  behind,  among  the  dry  Subftance  gain’d 
by  a  total  Evaporation  which  dry  Subltance 
being  laid  upon  a  hot  Iron,  held  over  a  com¬ 
mon,  clear,  Fire,  if  any  part  thus  melts  aque¬ 
ous,  and  rifes  high,  into  a  white  fpongy  Mafs ; 
this  may  be  collected  feparate,  and  examin’d, 
by  the  Senfes,  and  particular  Experiments, 
according  to  the  Properties  above  laid  down, 
whether  it  be  Borax,  Alum,  or  the  calcarious 
Nitre  ;  for  all  thefe  rife,  at  firft,  fomewhat 
in  the  fame  manner  ;  but  if  the  Fire  be  con¬ 
tinued,  or  raifed  to  a  proper  height,  the  Bo¬ 
rax  loon  melts  a  fecond  time,  and  turns  to 
Glafs  ;  which,  Alum,  and  the  calcarious  Ni¬ 
tre,  will  not  doj  whereby  it  may  be  readily 
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diftinguifh’d  from  them.  And  thisGlafsha 
the  fame  Properties  as  Borax  itfelf,  with  re 
gard  to  foldering,  fluxing  Metals,  &c. 

50.  (2)  But  to  gain  Borax  in  its  natural  Form, 
and  Appearance,  feparate  from  all  other  Salts: 
or  foreign  Mixtures,  we  muft  have  recourk 
to  Crystallization.  And  to  obtain  it  in  per-) 
fedt,  or  entire,  Cryftals,  certain  Additions, 
Cautions,  and  Encheirefes,  are  required, 
wherein  ccnfifts  the  Secret  of  refining  this 
Salt.  Thus,  in  particular,  it  is  neceflary 
(1)  toufe  a  ftrong,  alkaline  Salt,  and  Lime- 
Water  *,  (2)  to  make  the  Solution  perfectly 
pure  j  (3)  to  cover  this  Solution,  whilft  it  re¬ 
mains  hot,  and  fuller  it  to  cool  flowly  ;  (4)  to 
ufe  proper  metalline  Strings  for  the  Salt  to 
adhere  to  ;  and  (5)  not  to  open  the  Veffel, 
till  the  Liquor  has  been,  for  fome  time,  cold. 
And  thus  it  may  be  difcover’d  whether  Bo¬ 
rax,  perfect,  and  imperfect,  be  contain’d  in  a 
Mineral  Water. 

V.  SAL-AMMONIAC. 

51.  Sal-Ammoniac  has  the  following  Proper¬ 
ties,  which  may  fufficiently  diftinguifh  it  from 
any  other  known  Salt  •,  viz.  (1)  Its  tafte  is  much 
more  penetrating,  and  quick,  than  that  of  Sea- 
Salt,  and  fomewhat  urinous.  (2)  It  renders 
Water  intenfely  cold,-  whilft  continuing  to  dif- 
folve  therein.  (3)  By  Cryftallization  it  flioots 
into  a  kind  of  a  light,  feathery,  orfnowy,Sub- 
ftance.  (4)  "When  mix’d  with  any  fix’d,  alka¬ 
line  Salt,  it  yields  a  pungent,  volatile  Vapour, 
that  ftrikes  the  Noftrils  like  Salt  of  Harts-horn  s 
and  if  the  Mixture  be  fublimed,  a  dry,  volatile, 
alkaline  Salt  is  thus  obtain’d.  (5)  It  has  the 
Property  of  foldering,  or  joining  Tin,  and 
Copper  together.  (6)  It  will,  by  itfelf,  with  a 
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proper  degree  of  Heat,  totally  fubli  me,  unalter’d 
in  its  Nature.  (7)  It  caufes  certain  Mineral 
Matters,  and  even  Metals,  to  fublime  along  with 
it.  (8)  It  turns  Aqua  fortls  into  Aqua  regia , 
on  account  of  the  Spirit  of  Sea-Salt,  which  it 
contains. 

52.  A  knowledge  of  thefe  Properties,  and  of 
the  Dodtrine  already  deliver’d,  will  .enable  us 
to  difcover  whether  this  Salt  be  contain’d  in  a 
Mineral  Water  ;  viz.  (1)  By  the  Tafte  ;  efpe- 
cially  after  a  large  proportion  of  the  aqueous 
moifture  is  evaporated.  (2)  By  trying  whether 
the  Water,  after  a  large  Evaporation,  will  pro¬ 
mote  the  union  of  Tin,  with  Brafs,  or  Copper, 
in  the  way  of  foldering.  (3)  By  exhaling  the 
Water  to  a  dry  Remainder  \  and  putting  this 
Remainder  to  common  Water,  to  try  if  it  will 
increafe  the  coldnefs  thereof :  and  (5)  By  dif- 
folving  with  Water,  the  Salts  contained  in  the 
dry  Remainder,  and  cryftallizing  the  Solution  ; 
to  try  if  any  true  Sal-Ammoniac  may  be  thus 
abtain’d. 

VT  Epfom  Salt,  or  Sal  Catharticum  amarum . 

53.  Some  of  the  principal  Properties  of  the 
Sal  Catharticum  amarum ,  when  perfectly  pure, 
are  the  following;  viz,  (1)  The  form  of  its 
Cryftals,  which  appear  like  fmall  icy  Plates,  all 
of  them  tranfparent,  when  fingly  view’d  againft 
the  Light  ;  but  white  when  lying  in  a  heap, 
and  view’d  by  Refledlion  :  Tho’  Glauber’s  Sal 
Mirabile  alfo,  will  fometimes  fhoot  in  the  like 
fmall,  icy  Plates,  fomewhat  refembling  fine 
Sperma  Ceti  in  the  parcel.  (2)  The  confidera- 
ale  bitternefs,  and  penetrating  nature,  of  its 
Talte,  whereby  it  feems  to  fink  deep  into  the 
Tongue  ;  whilft  it  diffolves  quick  in  the  Mouth. 
[3)  Its  diflolving  totally,  and  readily,  in  its  own 
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weight  of  common  Water  ;  leaving  the  Solu¬ 
tion  coagulable  into  a  white,  and  almoft  folid 
Sub  fiance,  by  the  addition  of  rectified  Spirit  of 
Wine.  (4)  When  perfectly  pure,  and  totally 
feparated  from  Sea-Salt,  it  neither  grows  hot, 
nor  makes  any  Ebullition  upon  the  addi¬ 
tion  of  Oil  of  Vitriol.  (5)  Its  Solution,  in  Wa¬ 
ter,  does  not  turn  white,  or  milky,  with  the 
Solution  of  Silver,  in  Aqua  fortis  ■,  provided  the 
Salt  be  perfectly  pure  *,  whence  we  may  have 
a  Tell  of  its  purity,  and  entire  feparation  from 
Sea-Salt.  (6)  It  has  a  quick,  and  ftrong,  pur¬ 
gative  Virtue  ;  but  fo  likewife  has  that  artificial 
Salt  called  Glauber's  Sal  Mirabik.  (7)  When 
mix’d  with  powder’d  Charcoal,  and  fet  in  a 
ilrong  Eleat,  it  totally  exhales,  and  yields  a  co¬ 
pious,  fulphureous  Fume. 

54.  By  thefe  Properties  we  may  be  enabled  to 
dilcover,  with  certainty,  whether  the  Sal  Ca- 
tharticumamarum  be  contain’d  in  a  Mineral  Wa- 
^er  ;  viz.  (1)  By  a  remarkable,  and  particular¬ 
ly  na-ufeous,  penetrating  Bitternefs  found  upon 
rafting  the  Water  *,  efpecially  after  fome  confi- 
derable  evaporation  of  its  aqueous  part :  for  this 
Salt  will  not  fly  off  in  the  Evaporation  •,  as  we 
know  from  the  manner  of  preparing  it,  after  long 
boiling,  at  the  Salt-Works,  where  it  is  made 
from  Sea- Water,  after  all  the  Sea- Salt  is  fhot, 
when  the  remaining  Liquor,  called  Bittern,  by 
1  farther  Evaporation,  and  Cry  Utilization,  af¬ 
fords  the  Sal  Cathartlcum  amarum.  (2)  As  this 
Salt  appears  to  be  the  moil  foluble,  in  Water, 
of  any  Salt,  except  Sugar,  we  are  not  by  the 
Law  of  Crystallization,  to  expect  it  fhou’d  ap¬ 
pear  till  the  other  Salts  are  firfl  feparated,  from 
the  Mineral  Waters  that  hold  it  :  after  which, 
by  a  frelh  Evaporation,  and  Cryftallization,  it 
may  be  gain’d  in  its  true  figure  ;  and  be  proved 
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o  be  pure,  and  perfeft,  by  its  having  the  feve- 
al  Properties  above  enumerated. 

VII.  Nitrum  muralc ,  or  the  calcarious  Nitre. 

55.  This  Salt  is  not  only  laid  to  be  found  in 
vfiineral  Waters,  but  alfo  to  be  procurable  by 
owdering,  and  boiling,  the  Mortar  of  old 
Vails,  and  cryftallizirig  the  clear  Solution,  or 
Lfixivium.  The  Properties  of  it,  fo  far  as  hi- 
herto  known,  are  chiefly  thefe  ;  viz.  (1)  Its 
^ryftals,  when  perfect,  are  long,  and  flender, 
;onfi  fling  of  four,  and  fometimes  of  five,  un- 
■qual,  parallelogram  Sides ;  but  one  of  the  Points 
)f  two  plain  Triangles,  and  the  other  of  two 
lat  Squares.  (2)  It  is  lightly  bitter  to  the  Tafte, 
md  does  not  readily  diflfolve  in  the  Mouth  ;  nor 
vith  the  Senfation  of  Coolnefs,  as  true  Nitre 
loes.  (3)  It  is  a  neutral  Salt,  or  neither  acid, 
tor  alkaline,  tho’  very  different  from  Salt-Petre ; 
vith  which  it  has  been  confounded  ;  as  not  being 
lifpofed  to  make  Gun-powder,  nor  Aqua  for¬ 
ts,  nor  to  fulminate  with  Charcoal  in  the  Fire, 
tor  to  turn  to  a  fix’d,  alkaline  Salt.  (4)  When 
cept  upon  a  hot  Iron-Plate,  over  the  Fire,  it 
fifes  in  Blifters,  and  turns  to  a  light,  lpongy, 
white  Subftance  •,  which  when  farther  urged  by 
hi  eat,  does  not  vitrify,  but  remains  loole  like 
Lime.  The  fure  Way,  therefore,  of  aifcover- 
ng  whether  this  Salt  be  contain’d  in  a  Mineral 
Water,  is  by  Evaporation,  and  Cry  flail  Ization, 
:arried  to  their  due  length  •,  and  examining  the 
Salts  feparately  obtain’d,  to  fee  if  any  one  of 
:hem  anfwers  to  the  Characters  here  laid  down. 

VIII.  Mineral  Acids. 

56.  Acids  are  of  various  kinds,  or  vegetable, 
animal,  and  mineral,  with  their  refpe&ive  Sub- 
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divifions0;  as  Lemon  Juice,  Rennet,  Spirit  of 
Sulphur,  or  Oil  of  Vitriol,  &c.  But  what  we 
are  here  more  particularly  concerned  with  is  the 
mineral  Species ;  or  fuch  as  being  naturally  coh- 
tain’d  in  the  Earth,  may  come  to  mix  with  a 
Mineral  Water.  .  And  that  fomething  of  this 
kind  happens  in  certain  Waters,  appears  to  have 
been  generally  believed  \  as  all  the  brifk,  or 
fpirituous,  Mineral  Waters  are,  to  this  day,  call¬ 
ed  by  the  name  of  Acidul<e.  This  Opinion 
feems  to  have  arifen  firft  from  the  Tafte  of 
thefe  Waters  ;  which  is  fharp,  quick,  brifk  and 
pungent,  whilft  the  Waters  are  frefli  *,  and  fe- 
condly  from  a  Suppofition,  that  there  is  one 
general,  or  univerfal.  Acid,  contain’d  in  the 
Earth  *,  which  Acid  by  corroding  or  difiblving, 
a  fuitable  Earth,  makes  Alum,  or  by  faturating 
itfelf  with  Copper,  or  Iron,  makes  the  refpe- 
dlive  Vitriols  of  thofe  Metals,  &c. 

57.  Now,  in  order  to  determine  whether  this, 
or  any  other  Acid  be  contain’d  loole,  or  un¬ 
mortified,  in  a  Mineral  Water ;  we  fhou’d,  as 
in  the  former  Cafes,  be  previoufly  acquainted 
with  the  Properties  of  Acids,  as  Acids.  And 
thefe  Properties  feem  reducible  to  the  three  fol¬ 
lowing*,  viz.  (1)  The  Tafte,  when  rightly  in¬ 
formed,  and  prepared*,  and  the  Subject  proper¬ 
ly  applied,  or  in  a  fufficient  degree  of  ftrength 
to  be  cognizable.  Thus,  tho’  the  Juice  of 
Lemmons,  and  Spirit  of  Sulphur,  are  acid,  yet 
they  may  be  fo  largely  diluted  with  Water,  as 
not  to  be  diflinguifhable  by  the  exafteft  Tafte. 
And  that  the  Tafte  may  be  ill  inftrudted,  or, 
to  fpeak  more  properly,  that  the  Judgment  may 
form  a  wrong  Conclufion  from  the  Senfation 
called  Tafte,  is  certain  j  becaufethe  Tafte  which 

0  S$zSett.  Ill,  §  17,  and  the.  Note  thereon  j  and  again 
$  *7* 
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Dme  call  brifk,  quick,  or  alkaline  ;  has  by 
thers  been  called  tart,  four,  or  acid  :  which  has 
een  the  Cafe  in  feveral  Mineral  Waters.  A 
roper  habit  of  Judging,  or  a  kind  of  learned, 
nd  exerci fed,  Tafte,  feems,  therefore,  requiftte 
l  this  Affair.  (2)  The  Change  of  Colour,  which 
tcids,  (or  Liquors  wherein  any  Acid  prefides) 
roduce  with  certain  vegetable  Subjedls,  or  ar- 
ficial  Preparations,  is  a  more  exquifiteWay  of 
"rial  than  the  Tafte,  and  difcoversamuch  more 
linute  proportion  of  an  Acid  than  is  cogniza- 
le  by  the  dire6t  Senfes,  unafTifted  by  this  Ex- 
edient.  Thefe  Experiments  are  various;  thus, 

10’ a  Water  be  but  lightly  acid,  a  few  dried  red 
Lofes,  or  frefh  Violets,  will  give  it  a  fine  red 
Colour  ;  as  may  eafily  be  tried  by  adding  a  few 
rops  of  Spirit  of  Sulphur,  Oil  of  Vitriol,  &c.  to 
iftill’d  Water ;  and  then  putting  in  the  Rofes, 
iolets,  or  their  refpedtive  Syrups.  So,  again, 
a  Water  be  acid,  the  addition  of  a  little  Oil 
:  Tartar,  per  deliquium,  will  remarkably  alter 
le  Tafte  of  the  Water,  and  give  it,  for  fome 
nail  time,  a  degree  of  brifknefs,  quicknefs,  or 
angency,  upon  theTorigue,  which  it  had  not 
Tore  ;  and  take  off  the  Acidity  either  totally, 

*  in  part,  according  to  the  proportion  of  the 
>il  of  Tartar  added.  (3)  The  third,  and  moft 
fential,  or  diftinguifhing.  Property  of  Acids, 
that  of  becoming  neutral  with  Alkalies  ;  and 
ius  forming  anew  Thing,  entirely  different,  in 
3  Properties,  and  Effects,  from  both.  This 
ay  eafily  be  tried  in  Juice  of  Lemmons,  and 
dt  of  Tartar,  a  due  proportion  of  which  makes 
e  famous  antiemetic,  neutral.  Mixture  of  Rir 
'nils ;  in  diftilTd  Vinegar,  and  Salt  of  Tartar, 
hich  make  that  extraordinary,  neutral,  Men- 
:uum,  and  Medicine,  call’d  regenerated  Tar-  * 
r;  in  Oil  of  Vitriol  and  Salt  of  Tartar,  which 

make 
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make  the  true  Tartaru?n  Vitriolatum ,  &c.  Am 
hence  we  are  furnifhed  with  three  principal,  am 
if  taken  together,  three  fure.  Ways,  of  deter 
mining  whether  a  Mineral  Water  contains  am 
Acid,  in  the  form  of  an  Acid. 

58.  The  Particulars  that  may  tend  to  invali 
date,  or  elude,  thefe  Trials,  are  the  Volatility 
the  Paucity,  and  the  Mixture  of  the.  Acid  witl 
other  Things.  If  the  Acid  of  a  Mineral  Wate 
fhouldbe  volatile,  and,  at  the  fame  time,  little  ii 
quantity,  we  may  endeavour,  by  a  careful  Di 
(filiation,  to  feparate,  concentrate,  or  reduce  i 
to  a  fmallbulk,  wherein  it  may  bear  a  large  pro 
portion  to  the  aqueous  Vehicle,  that  contains  it 
and,  in  this  hate,  make  our  Experiments  upoi 
if,  if  they  fhou’d  not  be  capable  of  difcoverin< 
it  in  the  natural  Water  itlelf.  Again,  if  tin 
Acid  be  frnall  in  quantity,  but  of  a  mori 
fix’d  nature,  fo  as  to  fuftain  a  boiling  Heat 
without  hying  off,  .Evaporation  will  eafily  con 
centrate,  orbring  it  into  a  lefs  compafs,  and  fi 
it  the  better  for  our  Trials.  But  if  it  fhou’d  b< 
mix’d,  or  intimately  united,  with  an  alkalint 
Salt,  Earth,  ormetallick  Subftance,  it  is  not  tc 
be  expected  that,  in  this  ftate,  it  fhou’d,  direct 
ly,  manifeft  itfelf  upon  thefe  Trials  ;  as  not  be 
ing  the  Thing  we  here  intend,  or  are  concern’c 
with  ;  as  now  making  an  Ingredient  in  a  mix’c 
Body,  where  its  own  particular  is  deftroy’d,  01 
abolifhed  y  tho’  more  powerful  Agents,  as  for  in- 
fiance,  a  violent  Fire,  or  a  proper  Diftillation. 
with  fuitable  Additions,  might  here  break  the 
Connexion,  and  recover  the  Acid,  as  we  fee  ir 
the  Diftillation  of  Nitre,  Sea-Salt,  Alum,  Vi¬ 
triol,  &c.  where  the  Acid  is  feparated  from  the 
earthy,  ormetallick,  Matters,  wherewith  it  was, 
’before,  intimately  and ftrongly  united. 
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IX.  Mineral  Alkalies. 

59.  Alkalies  are  of  two  general  kinds ;  ear- 
hy,  and  falirie :  we  are  concerned  with  both  of 
hem  in  the  prefent  Enquiry.  By  earthy  Al- 
:alies  are  meant  all  thofe  earthy  Matters,  which 
if  themfelves  fcarce  dififolve  impure  Water  ;  but 
ieing  added  in  a  fufHcient  proportion,  to  Acids, 
eftroy  or  abolifh,  the  Acidity  thereof ;  and 
orm  a  new  Thing,  of  a  neutral  nature,  that  in 
his  new,  or  compound,  ftate,  manifefts  no  Signs 
if  a  prevailing  Acid,  or  Alkali.  And  of  this 
and  are  Chalk,  Limeftone,  Crab’s  Eyes,  Oifter- 
ihells,  Egg-Shells,  &c.  Thus,  if  common  Wa- 
er  be  acidulated  with  Oil  of  Vitriol,  and  a  lit- 
le  Chalk  be  fcraped  into  it-,  an  Ebullition  or 
Tonflidt,  will  presently  arife ;  during  which  the 
Vaterhasa  brifk,  or  quick,  lively  tafte;  and  at 
ingth,  when  the  Point  of  Saturation  is  hot,  all 
le  acidity  will  be  abolifh’d,  not  only  to  the 
Tafte,  but  fo  far,  that  the  exadteft  Experiments, 
ommonly  ufed  to  determine  Alkalies,  and 
^cids,  will  here  manifeft  no  Signs  of  either, 
^nd  this  is  a  certain  Charadteriftick,  or  the  pro- 
>er  Meaning,  of  an  Alkali. 

60.  Saline  Alkalies  are  of  two  forts;  fix’d 
nd  volatile.  How  fixed  Alkalies  are  obtaina¬ 
ble,  by  Art,  has  been  (hewn  above  p  :  and 
ame  of  their  principal  Properties  are  the  foi- 
Dwing;  viz.  (1)  They  have  a  fiery,  or  extreme- 
y  acrimonious,  tafte  ;  but  no  Odour.  (2)  They 
re  cauftick,  and  if  ftrong,  eat,  or  confumc  the 
defii,  when  applied  thereto.  (3)  Being  long 
oiled  with  Oil,  and  Water,  they  make  Soap. 
4.)  Of  themfelves,  they  are  fix’d  in  the  Eire  ; 
3  as  not  to  lofe  confiderably  of  their  weight 

See  Seft,  ill, 
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therein.  (5)  They  readily  grow  moift,  and  rui 
into  a  Liquor,  by  attracting  Water  out  of  th 
Air.  (6)  Melted  with  Sand,  or  any  vitrefcibk 
earthy  Matter,  they  make  Glafs.  (6)  Addec 
to  Spirit  of  Nitre,  or  Spirit  of  Sea-Salt,  the] 
bring  thefe  Spirits  back  to  their  own  Salts,  re 
fpedtively.  (7)  They  turn  a  Solution  of  Subli¬ 
mate  in  Water,  yellow,  or  red;  Syrup  of  Vio¬ 
lets,  or  red  Rofes,  green,  See. 

6 1.  Volatile,  alkaline,  Salts  appear  to  diffei 
but  little  from  the  fix’d  ;  except  in  thofe  Pro¬ 
perties  which  depend  upon  their  Volatility ;  foi 
thefe  alfo  are  cauftick,  and  fiery  to  the  Tafte  ; 
but,  on  account  of  their  volatility,  brifkly  ftrike. 
and  fhake,  the  Nerves  of  theNofe;  being  fpon- 
tanecufly  volatile,  and  flying  away  in  the  oper 
Air,  and  in  Diftillation,  rifing  fooner  than  Spi¬ 
rit  of  Wine.  Thefe  alfo  regenerate  Nitre,  and 
Sea- Salt,  from  their  Spirits ;  tho’  the  Salts  thus 
regenerated  are  femi- volatile,  or  much  more  vo¬ 
latile  than  the  natural  ;  being  in  this  refped  like 
Sal-ammoniac.  And  laftly,  they  produce  the 
lame  Changes  of  Colour,  upon  Mixture,  with 
other  Things,  as  the  fix’d. 

62.  Under  this  Head  of  Alkalies  therefore, 
our  Experiments  mult  be  directed  to  difeover, 
whether  an  earthy,  a  fix’d,  faline,  or  volatile, 
Alkali,  be  contain’d  in  a  Mineral  Water.  And 
firft,  if  a  volatile  Alkali  fhou’d  be  contain’d 
therein,  we  fee  it  may  be  reafonably  expected 
that  this  fhou’d  manifeft  itfelf  by  its  Odour,  by 
Additions,  or  by  Diftillation.  The  Odour  of  a 
volatile  alkaline  Salt,  if  anyfuchbe  contain’d  in 
a  Water,  may  be  perceived  by  immediately  ap¬ 
plying  the  Noftrils  thereto  ;  efpecially  as  frelh 
taken  up  from  the  Well ;  for  if  a  very  few 
Grains  of  the  volatile  Salt  of  Hartfhorn,  or  a 
few  Drops  of  the  Spirit  of  Hartlhorn,  or  Spirit 

of 
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of  Sal-ammoniac,  be  mix’d  with  a  Glafs  of 
fair  Water  ;  the  Odour  of  them  is  very  dillin- 
guifhable.  Again,  if  any  volatile  alkaline  Salt, 
prefide,  or  be  a  loofe  Ingredient  in  the  Water,  it 
will  give  Signs  of  itlelf,  by  changing  Sy¬ 
rup  of  Violets  green  •,  or  the  like  Experiments 
by  Addition :  tho’  thefe  Experiments  will  not/, 
of  themfelves,  determine  whether  it  be  a  fix’d  or 
volatile  alkaline  Sait  ;  becaufe  they  both  abt 
alike  with  regard  to  luch  Experiments  :  fo  diat 
here  the  Afiiftance  of  Evaporation,  or  Diftilla* 
tion,  may  be  ufed  to  fhew  whether  the  Salt  will 
rife  by  Heat  *,  or  remain  among  the  dry  Matter, 
after  a  total  Exhalation  of  the  aqueous  Parts. 
And  if  any  confiderable  proportion  of  a  volatile 
alkaline  Salt  fhou’d  be  iodged  in  a  Water  ;  a 
j  gentle  Diftillation  wou’d  eafily  feparate  it  from 
the  bulk  of  the  Water,  and  bring  it  over  firft,  in 
the  form  of  a  volatile,  or  urinous,  Spirit  ;  or  Salt; 
as  we  conftantly  find  in  the  rectification  of  vo¬ 
latile,  urinous  Spirit,  or  Salts,  with  Water. 

6g.  If  a  fix’d,  alkaline  Salt  be  contain’d  in  a 
Mineral  Water,  it  is  eafily  difcoverable  by  the 
addition  of  fuch  Things  as  are  known  to  pro¬ 
duce  a  change  of  Colour  therewith  ;  tho’  thefe 
will  not  dillinguifh  it^from  a  volatile  alkaline 
Salt  ;  but  then  Evaporation  is  a  ready  Expe¬ 
dient,  whereby  a  dry  Matter  being  procured 
from  the  Water,  the  fix’d  Salt  may  bediffolved, 
or  taken  up,  by  diflill’d  Water,  from  the  reff, 
and  thus  be  render’d  fenfible,  in  its  own  form  ; 
at  leaf!  this  may  be  done  after  the  other  Salts, 
if  there  are  any  fhall  have  been  feparated  from 
it  by  repeated  Cryftallization ;  for  fix’d  alka¬ 
line  Salt,  will  not  eafily  cryfkdlize,  or  perhaps 
not  at  all,  unlefs  it,  fome  way  or  other,  unites 
with  an  Acid. 
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64.  If  earthy  Alkalies,  or  alkaline  Earths, 
be  contain’d  in  a  Mineral  Water,  thefe  alfo  are 
eafily  feparable  from  it,  and  render’d  fenfible, 
by  Evaporation,  and  afterward's  taking  up  the 
faline  part  of  the  dry  Matter  by  diftill’d  Wa¬ 
ter  ;  for  thus  all  the  gr offer  earthy  Subftance 
will  be  left ’behind.  But  how,  different  earthy 
Subftance  may  be  feparated  from  each  other  we 
fhalhprefently  fhew.  For,  we  are  not  here  con¬ 
cern’d  withgrofsor  metalfick  Earths  ;  but  thofe 
of  the  finer,-  alkaline  kind  ;J  which  in  fome  de¬ 
gree  approach  to  the  nature  of  fix’d  alkaline1 
Salts;  and  may,  therefore,  in  part  remain  per¬ 
manently  mix’d  or  drffolved  in  a  Mineral  Wa¬ 
ter,  without  hindring  its  tranfparency  ;•  or  even 
pafs  the  Filtre,  along  with  the  faline  Matter. 
For  fuch  a  kind  of  Earth  is  found  to  adhere,  or 
unite,  to  fix’d,  alkaline  Salts,  and  may  be  fe¬ 
parated  from  them"  by  repeated  Solutions,  and 
Filtrations ;  fome  of  this  Earth,  each  time,  re¬ 
maining  in  the  Filtre.  And  fo  much-  for  th'e 
general  Head  of  Salts. 

II,  EARTHS. 

65.  By  Earths  we  here  mean  all  thofe  more" 
fix’d  Parts  of  a  Mineral  Water,  which  remain, 
behind  after  a  perfect  Elixation,  or  Separation^ 
©f  the  faline  Matters,  by  means  of  boiling  Wa¬ 
ter  j  whether  thefe  fix’d  earthy  Parts  be  calca- 
riouS,  merallick,  fandy,  ftony,  marly,  ochryv 
&c.  And  tho’  poffibly  all  the  Species  of  Earths, 
when  reduced  to  a  fufficient  degree  of  tenuity, 
or  ftnenefs  of  parts,  may  lodge  in  the  Pores  of 
Water,  without  hindring  its  tranfparency  ;  yet 
thofe  that  have,  by  a  proper  Analyfis,been  found 
in  Mineral  Waters,  feem  chiefly  reducible  to 
three  ;  viz.  the  calcarious,  ftony,  and  ochry  r 
but  if  any  others  fhou’d  be  contain’d  in  a  Wa¬ 
ter, 
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ter,  they,  Iikewile,  may  be  difeover’d,  fepara- 
ted,  and  render’d  fenfible.  For  as  Earths  do 
not  evaporate  by  Heat,  efpecially  not  by  the 
Heat  of  boiling  Water  •,  whatever,  of  this  kind, 
is  naturally  contain’d  in  a  Water,  will,  after  a 
total  exhalation  of  the  aqueous  Parts,  remain 
among  the  dry  Matter  left  at  the  bottom:  which 
dry  Matter  being  once  or  twice  boiled  in  didd¬ 
led  Water,  and  the  Liquor  each  time  filtred,  all 
the  more  grofs  terreftrial  Matter  will  thus  re¬ 
main  behind  in  the  Filtre.  So  that  if  only  one 
Species  of  Earth  be  contain’d  in  a  Mineral  Wa¬ 
ter,  it  is  thus  eafily  obtain’d,  and  made  to  ap¬ 
pear,  in  its  natural  form. 

66.  But,  if  two,  or  more,  Earths  are  fufpedted 
in  a  Water*,  let  Care  be  taken,  from  the  begin¬ 
ning  of  the  Evaporation,  to  obferve,  whether 
any  terreftrial  Particles  concrete,  or  unite,  into 
fmall  Grains,  almoft  like  Duft,  or  fine  Sand, 
upon  the  Surface  of  the  Water  j  for  thefe  being 
carefully  taken  off,  and  dried,  may  prove  a  dif¬ 
ferent  fort  of  Earth,  from  that  which  falls  to 
the  bottom  in  the  boiling  ;  as  there  thus  feems 
' to  be  a  difference  in  their  Specifick  Gravity,  or 
finenefs  of  Parts.  So,  likewife,  two  different 
Earths  may  be  obtain’d  feparate,  by  permitting 
the  Water  to  ftand,  for  fome  confiderable  time, 
in  a  wide-mouth’d  Glafs,  loofely  cover’d  to 
keep  out  the  Duft  •,  for  thus  an  earthy  Skin 
will  often  gather  on  the  Surface,  and  an  ochry 
Subftance,  or  metallick  Earth,  fall  to  the  Bot¬ 
tom,  or  line  the  infide,  of  the  Glafs. 

67.  Precipitation  is  another  Method  of  fepa- 
rating  the  earthy  Contents  of  a  Water  *,  as,  par¬ 
ticularly,  by  adding  a  fix’d  alkaline  Salt  there¬ 
to  ;  which  caufes  the  earthy  Matter  to  fall 
to  the  Bottom  ;  fo  as  that  it  may  be  eafily 
feparated  by  the  Filtre ;  and  by  being  well  walhed , 
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and  dried,  appear  in  its  proper  form  s  ;  and  thus 
be  fubmitted  to  a  farther  Examination,  by  means 
of  Lotion  in  pure  Water;  and  a  proper  degree 
of  Fire  ;  whereby  its  fimple  or  compound  na¬ 
ture,  may  be  difcover’d. 

68.  The  diftinguifhing  Properties  of  a  cal- 
carious  Earth  are  chiefly  thefe  ;  viz.  (i)  partly 
todiflolve,  without  much  difficulty  in  the  Mouth ; 
as  if  it  approached  the  Nature  of  fix’d,  alkaline 
Salts ;  (2)  to  make  an  Effervefcence  with  Acids, 
and  take  off  their  acidity  *,(3)  to  become  highly 
fharp,  corrofive,  or  cauftick,  like  Lime,  by  be-, 
ing  burn’d,  or  long  detain’d  in  the  Fire;  and 
(4)  not  to  melt,  or  vitrify,  with  a  ftrong  Heat. 

67.  Stony  Earths,  as  found  in  Mineral  Wa¬ 
ters,  are  known,  (1)  by  their  quick  falling  to 
the  bottom  of  the  Water,  in  boiling  ;  and  being 
ufually  the  lafb  that  remain  after  a  perfedt  waffl¬ 
ing,  and  feparation  of  the  Salts,  and  other  Earths, 
by  repeated  affufions  of  fair  Water.  (2)  By  ap¬ 
pearing  like  true  Sand  ;  and  melting  into 
Glafs,  in  a  ftrong  Fire,  with  fix’d  Alkali. 

68.  Ochry  Earths  are  diftinguifhable  (1)  by 
their  natural  yellow,  reddifh,  or  red,  Colour: 
(2)  by  growing  redderafter  Calcination  ;  (3)  by 
their  rough,  ftyptick,  or  aftringent,  Tafte  : 
and  (4)  by  their  yielding  fome  proportion  of 
Iron,  upon  fufion. 

69.  In  like  manner,  all  other  Earths,  whethei 
metallick,  fulphureous,  or  faline,  as  Ores,  Se¬ 
mimetals,  Marcafites,  Vitriols,  &c.  have  then 
peculiar  Properties  ;  and  may  be  difcover’d  01 
brought  under  the  diredt  cognizance  of  the  Sen- 
fes,  if  lodged  in  a  Mineral  Water ;  efpeciall) 
by  means  of  Lotion,  Elixation,  and  Fufion,  ei¬ 
ther  alone,  or  with  the  addition  of  propei 

*  See  Sett.  III.  26. 
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Fluxes,  according  to  the  Rules  of  Metal¬ 
lurgy  r. 

III.:  SULPHURS. 

70.  Several  mineral  Bodies  go  under  the  ge¬ 
neral  denomination  of  Sulphurs  ;  as  Brimftone, 
Orpiment,  Petroleum,  Bitumen,  &c.  but  we  are 
only  concern’d  with  thofe,  at  prefent,  that  may 
lie  concealed,  undiftinguifhably  to  the  Eye,  irv 
mineral  Waters  •,  and  fuch  are  chiefly  fuppofed 
to  be  Brimftone,  and  Orpiment :  But,  as  Orpi¬ 
ment  is  not  allow’d  to  be  found  native  in  Eng¬ 
land ,  we  need  not  here  be  follicitous  about  it, 
any  farther  than  to  reeftify  fome  Miftakes  which 
have  crept  abroad  to  its  difadvantage,  as  if  it 
were,  what  it  is  not,  a  poifonous  Mineral.  The 
true,  native  Opiment,  or  Auripigmentum,  is  a 
yellow,  fulphureous,  flaming,  or  fpangly,  Mi¬ 
neral,  (confifting  of  little  flakes,  or  feales,  like 
Talc)  and  comes  to  us  from  Greece ,  where  it  is 
dug  out  of  certain  Mountains.  It  is  a  very  dif¬ 
ferent  Thing  from  all  the  Species  of  Arfenic  *, 
which  are  Artificial  Preparations  of  Cobalt,  a 
poifonous  Mineral,  found  in  Mifnia ,  where  the 
feveral  kinds  of  Arfenic  are  prepared.  Orpi¬ 
ment  being  reduced  to  powder,  and  fet  in  the 
Fire,  will  flame,  and  emit  a  white,  or  yellowifli 
Fume,  yielding  the  odour  of  common  Brim¬ 
ftone  •,  and  thus  changing  the  furface  of  a  po- 
lifhed  Iron-Plate  held  in  it,  of  a  white,  yellow, 
ind  reddifh  Colour  i  leaving  a  proportion  of 
Tandy  Earth  behind.  It  is  ufed,  by  Painters  as 
1  Gold-Colour,  and  for  making  that  called  Sym- 
3athetick  Ink,  &c.  It  is  fold  common,  at  the 
Colour-Shops,  without  the  fufpicionof  its  being 
poifonous,  any  more  than  Antimony,  or  Brim- 

r  See  Chemical  Lectures  :  Left.  XVII,  and  XVIII. 

F  3  ftone ; 
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flone  •,  and  Tome  have  ufed  it  medicinally,  by 
the  way  of  Fumigation,  and  for  venereal  Ulcers  ; 
and  others  internally,  for  the  Afthma,  without 
finding  it  prejudicial.  Upon  the  whole,  Orpi- 
ment  appears  related  to  Antimony  ;  which  is  alfo 
a  fulphureous  Mineral,  that  remains  innocent  fo 
long  as  it  is  join’d  with  its  Sulphur  ;  but  proves 
emetick,  or  deleterious,  when  feparated  from  it  : 
and  in,  like  manner,  not  to  mention  other  cor- 
refpondencies,  does  Orpiment.  We  have  been 
the  more  particular  in  this  account,  becaufe  fome 
eminent  Perfons,  not  diftinguifhing  betwixt  Or¬ 
piment,  and  Arfenic,  have  erroneoufly,  imagined 
thatpofiibly  Mineral  Waters  might  be  poifon- 
ous  on  account  of  their  containing  Orpiment ; 
and  again  to  give  the  Charadlerifticks  of  it, 
whereby  it  may  be  knov/n,  and  diflinguifh’d  $ 
tho’,  as  was  before  obferved,  it  is  not  found  na¬ 
tive  in  England.  But,  if  it  were,  and  tho’  any 
Mineral  Water  fhou’d  be  impregnated  with  it, 
(of  which  no  Inftancehas  hitherto  appear’d)  yet 
the  fame  Experiments  that  ferve  to  difcover 
Brimflone  in  a  Mineral  Water,  may  alfo  ferve 
to  difcover  Orpiment. 

7 1 .  Some  of  the  principal  Charafteriflicks  of 
Sulphur,  or  Brimflone,  are  thefe  ;  viz.  (1)  It 
melts  readily  over  a  foft  Fire,  and  foon  grows 
hard  again  in  the  Cold.  (2)  It  is  very  inflam¬ 
mable;  and  burns  with  a  livid,  or  blue,  Flame; 
at  the  fame  time,  diffufing,  from  a  very  fmall 
quantity,  a  copious,  and  peculiarly  pffenfive,  luf- 
focating  Vapour,  or  Fume.  (3)  Being  thus 
burn’d  under  a  Glafs  Bell,  this  Fume  condenfes 
into  a  highly  acid  Liquor,  called  Oleum  Sulphuris 
per  Campanam.  (4)  It  is  abfolutely  neceflfary  in 
the  making  of  Gunpowder ;  as  fulminating,  and 
having  its  nature  entirely  deftroy’d  by  Nitre,  in 
the  pefiagration.  (5)  It  readily  unites  in  the 
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Fire,  with  fix’d  Alkali  ;  and  thus  makes  a 
dufky  red,  *©r  liver-colour’d,  Mafs  ;  which 
being  diffolved  in  Water,  and  precipitated,  af¬ 
fords  an  extremely  fetid  -Odour,  like  that  of  a 
rotten  Egg.  (6)  Being  diftill’d  with  Quick¬ 
lime,  and  Sal-Ammoniac,  it  affords  a  yellow, 
fmoking,  and  highly  fetid ‘Spirit  :  fo,  likewife, 
do  thole  two  fulphureous  Minerals,  Orpiment, 
and  Antimony.  (7)  Its  Solution  in  a  Lixivium 
of  fix’d  Alkali,  changes  Silver  black.  (8)  Be¬ 
ing  melted,  .and  mix’d  with  'Quick-filver,  the 
whole  prelently  turns  to  a  black  Mafs.  (9)  It 
dilfolves  into  aBalfombybeing  boiled  with  Oil. 
(To)  It  demetallizes  Iron,  applied  red-hot  there¬ 
to  ;  and  has  other  furprizing  ‘Effects  upon  Me¬ 
tals. 

72.  Thefp  Properties  of  Sulphur  may  fuffi- 
ciently  enable  us  to  difeover,  whether  it  be  con¬ 
tain’d  in  a  Mineral  Water:  the  Ways  of  doing 
which feem  reducible  to  two;  viz.  (1)  By  Ad¬ 
ditions  to  die  Water  ;  and  (2)  By  treating  the. 
dry  Matter  left  after  Evaporation.  But  we 
are  to  obferve  that  ‘Sulphur,  in  an  unmix’d 
ftate,  does  noteafily,  or  perhaps,  at  all,  diffolve 
in  pure  Water  ;  nor  in  acid  Liquors  ;  tho’  it 
does  in  fuch  as  are  alkaline :  whence  it  is  chiefly 
to  be  expedted  inMineral  Waters  of  an  alkaline 
nature.  And  here  it  may  be  eafily  difeover’d  by 
laying  pieces  of  pure  Silver  in  the  Water  to  try  if 
they  will  be  difcolour’d,  or  turn’d  black  therein ; 
or  by  adding  a  Solution  of  Silver  to  the  Water  > 
t©  try  if  any  blacknefs  enfues.  The  Odour  alfo, 
being  like  that  of  rotten  Eggs,  or  a  foul  Gun- 
barrel,  will  ufually  difeover  fuch  a  Mixture  of 
Sulphur.  But  (2)  a  more  general,  and  fatisfa- 
dtory  Way,  is  to  evaporate  the  Water,  and  ex¬ 
amine  the  dry  Remainder,  by  laying  part  of 
it  upon  a  hot  Iron,  to  fee  if  thus  any  thing  melts 

F  4  eafily, 
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eafily,  takes  Fire,  or  burns  blue,  with  the  pe¬ 
culiar  Odour  of  fired  Brimftone  ;  or  if  by  burn¬ 
ing,  under  a  Glafs  Bell,  it  will  yield  the  Oleum 
Sulphur  is.  And  laflly,  let  Spirit  of  Vitriol,  and 
Water,  be  added,  in  a  fufficient  quantity,  to  a 
part  of  the  dry  Remainder  ;  whereby  a  Precipi¬ 
tation  of  the  Sulphur,  if  there  is  any,  will  be  made  ;. 
which  now  falling,  in  the  form  of  a  Powder,  to 
the  bottom,  may  be  collected  feparate,  fublimed 
into  Flowers,  or  melted,  and  thus  reduced  to 
afolid  lump  of  Brimftone,  like  the  common. 

IV.  FUMES,  or  SPIRITS. 

73.  By  Fumes,  or  Spirits,  we  here  mean,  in 
a.  general  Senfe,  thofe  fugitive,  or  volatile.  Parts 
of  a  Mineral  Water,  which  Spontaneous  fly  off 
from  it  in  the  open  Air;  or  quit  the  Body  of  the 
Water  with  a  lefs  degree  of  Heat  than  ferves  to 
raife  the  mere  aqueous  parts  thereof,, in  Vapour  ; 
or  by  common  diftillation. 

7 4,  The  Fumes,  or  Spirits,  of  this  kind  hav¬ 
ing  never  hitherto  been  collected  feparate,  and 
examin’d,  it  cannot  be  expeded  that  we  fliou’d 
here  defcribe  their  Properties,  or  Effeds;  but 
as  there  is  fufficient  Evidence  to  fhew  that  fuch 
Spirits,  or  fubtile,  fugitive.  Matters;  do  lodge  in 
certain  Mineral  Waters,  more  efpecially  in  thofe 
of  the  brifk,  alkaline  and  cold  fort  ;  and  that 
they  very  readily  defer  t  the' Body  of  the  Water, 
upon ■  {landing:  open,  or  feeling  a  ftnall  degree 
of  Heat/;  (thus  leaving  the  Water  more  fpirit- 
lefs  and  vapid)  our  beft  Endeavours  jfhou’d  be 
ufed  to  manifeft,  or  render  fenfible,  to  feparate, 
colled:,  and  examine  thefe  Spirits,  in  order  to 
determine;  their  Natures,  Properties,  and  Ufes. 
And  the- Ways.- of  doing  this  feem  reducible  to 
the  following  ten  j  viz.  (1)  The  Smell;  (2)  The 
Tafte  ;  (3)  The  Sight  ;  (4)  The  Specifkk  Gra- 

/  vity; 
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ity  ;  (5)  Expanfion  ;  (6)  The  Exhaufted  Re- 
eiver  of  the  Air-Pump  ;  (7)  Diftillation  ; 
§)  Efffdts  upon  Drinking ;  (9)  Additions ;  and 
10)  Direct  Colledtion,  and  Weight. 

75.  (r)  If  a  Mineral  Water,  when  a  Glafs  of 
c  is  frefli  taken  up  at  the  Well-Head,  and  ap- 
lied  near  the  Noflrils,  fhall  prove  to  have  a 
rifk,  quick,  or  pungent.  Odour;  but  lofesthis 
)dour,  after  {landing,  for  fome  time,  in  the 
pen  Air,  or  feeling  a  fmall  degree  of  Heat  ;  it 
lay  be  prefumed  that  fuch  a  Water  naturally 
Dntains  what  may  be  called  a  Spirit :  at  leaft  it 
ill  hence  be  certain,  that  the  Water,  by  ftand- 
ig  open,  or  feeling  a  fmall  degree,  lofes  the 
roperty  which  it  had  when  frefli,  of  finking 
le  olfadtory  Nerves,  in  a  particular  manner,  fo 

to  caufe  a  certain  Senfation  denominated  by 
lat  particular  Odour. 

76.  (2)  So,  likewife,  if  a  Mineral  Water 
ou’d  have  a  briflc  pungent  Tafte,  when  frefh 
ken  up,  but  lofe  it  foon  after,  by  {landing  in 
e  open  Air,  or  by  being  expofed  to  a  moderate 
irtnth  ;  this  alfo  wou’d  afford  a  Prefumption 
at  the  Water  naturally  contain’d  a  Spirit. 

77.  (3)  Again,  if  a  Glafs  of  the  Water,  when 
:fh  taken  up,  fhou’d  manifeflly  fparkle,  and 
row  numerous  Bubbles  to  its  Surface;  or  when 
00k  in  a  Glafs  clofe  flopp’d  at  the  Mouth, 
d  then  immediately  open’d,  fhou’d  appear  to 
fplode,  or  throw  off  a  large  Miff,  or  Vapour, 
d  appear  to  bubble,  or  fuftain  a  firong  inter- 
1  Conflidl,  or  commotion  in  its  minute  Parts; 
t  not  do  the  fame,  or  in  a  much  Iefs  degree, 
:er  handing  in  the  open  Air ;  it  wou’d  hence,  at 
iff  be  probable,  that  the  Water  naturally  con¬ 
n’d  a  Spirit,  or  fubtile,  adlive  Part,  which 
idily  quits  the  lefs  active,  and  flies  off  into  the 
en  Air. 

78.  (4)  if 
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78.  (4)  If  the  Specifick  Gravity  of  a  Water 
betaken  in  the  Well,  or  immediately  after  it  is 
brought  up  in  a  proper  Glafs  for  the  purpofe  5 
and  if  upon  repeating  the  Experiment  fome  time 
after  the  Water  has  ftood  expofed  to  the  open 
Air,  in  the  fame  Glafs,  it  fhou’d  now  prove  to 
have  a  confiderably  greater  Specifick  Gravity 
than  before,  that  is,  if  its  Parts  fhou’d  thus  ap¬ 
pear  to  have  come  clofer  together,  or  the  Body 
of  the  Water  to  be  grown  denfer  ;  this  alfc 
wou’d  plainly  intimate  that  the  Water  naturally 
contains  a  light,  or  volatile,  Subftance,  which 
keeps  its  Particles  at  a  greater  diftance,  whilll 
that  volatile  Subftance  remains  therein  ;  but  buf¬ 
fers  them  to  come  clofer  together  after  it  has  de- 
ferted  the  Water, 

79.  (5)  If  thin  Glafs  Vials,  or  common  Blad¬ 
ders,  fill’d,  or  half  fill’d,  with  a  Mineral  Wa¬ 
ter,  and  well  fecured  at  the  Orifices;  be  brought 
before  the  Fire,  or  fet  in  a  dry  hot  Copper  •,  and 
if  other  with  the  fame  Water  (after  having  ftood 
in  the  open  Afi)  the  like  Glafies,  and  Bladders  be 
alio  fill’d,  or  half  fill’d,  and  fecured,  in  the  fame 
manner ;  and  the  Bladders  containing  the  firft  Wa¬ 
ter  fhou’d  diftend,  or  burft,  fooner  than  thofe 
containing  the  fecond;orif  the  Vials  containing 
the  former,  fhou’d  break  fooner,  (with  the  lame 
degree  of  Heat)  than  thofe  containing  the  latter; 
this  wou’d  fhew  that  the  firft  Water  held  fome- 
thing  more  elaftick,  fpirituous,  or  expanfive 
than  the  other ?  The  Experiment  with  the  Glaf 
Vials  might  be  made  by  fetting  them  in  a  Cop¬ 
per  pf  Water  $  with  their  Necks  coming  out  ai 
Holes  made  in  the  Cover  \  fp  as  to  prevent  any 
danger  from  their  burfting  :  for  thus  the  Heal 
wou’d  be  applied  equally,  apd  might  be  exactly 
meafured  by  a  Thermometer,  made  •with  Oil. 
or  Quickfiiver :  tho’  there  may  be  fome  diffi- 
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ilty  in  procuring  Vials,  or  Bladders,  of  the 
me  degree  of  ftrength  ;  but  then  it  may  be  tried 
hether  the  Mineral  Water  frefh  taken  up,  will 
)t  break  a  Glafs  which  cou’d  not  be  broke  by 
Darcel  of  the  fame  Water  which  hadftood  open 
r  fome  time. 

80.  (6)  If  a  Glafs  of  the  Water,  frefh  taken 
>,  be  fet  under  the  Receiver  of  an  Air-Pump; 
ong  with  another  fimilar  and  equal  Glafs  of 
e  fame  Water  after  it  had  flood  expofed  to  the 
pen  Air,  or  a  moderate  Heat  ;  and  if  when 
e  Air  is  drawn  out  of  the  Receiver,  the  for- 
er  fho&’d  fparklemore,  or  throw  up  a  much 
'eater  number  of  Bubbles  than  the  latter  ;  it 
ou’d  hence  appear  that  the  former  contain’d 
ore  Air,  or  more  of  an  explofive  Subftance, 

•  Spirit,  than  the  latter. 

8 1.  (7)  If  a  Mineral  Water  be,  at  the  Well- 
ead,  directly  put  into  a  dean  Glafs  Retort, 
da  Receiver  be  immediately  luted  on,  with  a 
ece  of  wet  Bladder,  tied  tight  with  a  wax’d 
hread  ;  and  now  the  Retort  be  diredly  placed 
a  Balneum  Mar'ue ,  or  proper  diftilling  Fur- 
.ce  ;  if  any  thing  like  Air,  or  Wind,  fhall 
>pear  to  puff  thro*  the  Luting,  or  cover’d 
)jnt,  at  the  very  beginning  of  the  Operation, 
as  foon  as  the  Retort  grows  moderately  warm  ; 
ii  either  the  Retort,  or  Receiver,  fhou’d  burft, 
ithout  any  manifeft  external  violence,  or  im- 
udent  management  of  the  Fire  ;  this  wou’d 
ew  that  an  explofive  Vapour,  or  Spirit, 
us  came  from  the  Water.  And  if  the  fame 
tfeddid  not  follow  upon  the  like  Diftillation 

a  parcel  of  the  fame  Water,  that  had  been 
ated  before,  or  expofed  to  the  open  Air  ;  the 
rmer  Conclufiog  wou’d  be  confiderably  veri- 
d. 


7f 


82.  (8)  If 


The  Experimen  ts  to  be  u fed .  Part  I, 

82.  (8)  If  a  Mineral  Water,  when  drank 
freffij  at  the  Well-Head  ;  fhou’d  have  a  hind 
of  intoxicating  Effefl,  or  give  a  confiderable  de¬ 
gree  of  Alacrity,  or  occafion  the  Head-ache,  a 
Drowfmefs,  &c.  but  have  no  fuch  Effects,  when 
drank  in  the  fame  quantity,  by  the  fame  Perfons, 
after  having  been  warm’d,  or  after  having  flood, 
for  fometime  open  ;  this  alfo  may  fhew  that  the 
Water,  when  frefh,  naturally  contains  a  Spirit. 

83.  (9)  If  a  Glafs  of  any  Mineral  Water, 
frefh  taken  up  at  the  Well-Head,  being  mix’d 
with  a  light  Acid,  or  particularly  with  Rhenijh 
Wine,  and  Sugar,  fhou’d  make  a  flrong  Ebul¬ 
lition,  with  a  large  white  Froath,  or  Foam,  and 
difcharge  a  vifible  Mifl,  or  Vapour,  to  a  confi¬ 
derable  height  *,  and  during  this  Conflkil  tafle 
extremely  keen,  brifk,  or  pungent;  but  do  thus 
in  a  much  lefs  degree,  upon  the  fame  Experi- 
rhent,  after  having  flood,  for  fome  time,  open 
to  the  Air  ;  it  will  hence  alfo  appear  that  the 
Water  naturally  contains  a'  light,  fubtile,  adtive 
Matter,  or  Spirit,  which  it  lofes  by  Handing  in 
the  Air.  So,  again,  if  a  Mineral  Water  fhou’d 
when  frefh,  or  perfedl,  change  its  Colour  re¬ 
markably  upon  the  addition  of  the  frefh  Powder 
of  Galls,  and  turn  with  it  either  purple,  dufky 
or  inky ;  but  not  do  this  at  all,  after  the  Water 
has  been  taken  up,  and  buffer’d  to  Hand  in  the 
Air,  for*  a  few  hours  ;  it  wou’d  hence  alfo  fol¬ 
low,  that  the  Water  naturally  contains  a  Spirit, 
ifi  our  fenfe  of  the  word ;  and  that  this  Spirit,  is, 
at  leafl  in  part,  an  adtual  volatile. Iron,  or  vo¬ 
latile  Vitriol  of  Iron  ;  as  no  other  Thing  is  found 
to  have  this  Property. 

84.  (iojWeoqme,  in  the  laft  place,  to  an. 
Experiment  which  may,  if  it  fucceed,  be  of 
itfelf  efteem’d  conclufive  ;  but  join’d  with  all, 
or  fome  of  the  foregoing,  v/ill  amount  toaphy- 

fical 


Seel.  IV.  The  Experiments  to  be  ufed. 

fical  Demonftration.  The  Experiment  is  this. 
Take  a  Vial,  a  Bolt-head  with  a  proper  neck, 
or  a  common  Quart  Bottle  ;  and  nearly  fill  it 
with  a  Mineral  Water,  at  the  Well-Head ;  have 
in  readinefs  a  fine,  limber  Bladder,  well  rubbed 
and  made  thoroughly  fupple,  or  pliable,  by  oil¬ 
ing  it  on  the  outfide,  and  rubbing  it  betwixt 
the  Hands,  with  Care  to  fqueeze  all  the  Air 
out,  in  which  ftate  it  fhou’d  be  carefully  weigh¬ 
ed,  in  an  exadt  pair  of  Scales  •,  immediately  ti.e 
the  neck  part  of  this  Bladder  o  ver  the  mouth  of 
the  Glafs,  with  a  waxed  Thread,  as  tight  as 
poffible-,  then  remove  the  Glafs  to  a  proper  Fur¬ 
nace,  or  gentle  Heat  of  Sand,  or  Water ;  where, 
if  upon  (landing  a  while  to  grow  warm,  the 
Bladder  appears  diftended,-  as  if  it  were  blown 
up  •,  fqueeze  the  neck  part  of  it,  to  gain  a  Va¬ 
cuity,  and  there  again  carefully  pafs  a  wax’d 
Thread,  (which  alfo  fhou’d  be  weigh’d  before¬ 
hand,  or  along  with  the  Bladder ; )  and  now  ta¬ 
king  olf  the  former  Ligature,  the  Bladder  may 
be  removed,  and  weigh’d  again,  to  fee  what 
additional  weight  it  has  gain’d  by  the  Matter, 
or  Spirit,  wherewith  it  is  diftended  *,  allowing 
(if  weigh’d  in  the  Air,  and  not  inVacro)  for  the 
difference  of  fpecifick  Gravity  betwixt  the  Blad¬ 
der  flaccid  and  diftended,  or  fo  full  blown,  and 
empty :  And  if  any  abfolute  weight  be  gain’d,  this 
is  the  weight  of  the  Spirit  contain’d  in  the  quan¬ 
tity  of  Water  made  ufe  of ;  provided  the  Ex¬ 
periment  was  perfeft.  And  thus  the  Spirit  of  a 
Mineral  Water  may,  perhaps,  not  only  be  made 
fenfible,  as  Air  in  a  blown  Bladder,  to  the  Eye, 
the  Touch,  &c.  but  alfo,  be  fubmitted  to  a  va¬ 
riety  of  other  Experiments  ;  in  order  to  difeo- 
ver  its  Nature,  Properties  and  Ufes.  And  here 
it  fhou-ld  be  particularly  examin’d  whether  the 
Spirit  be  a  fimple,  or  a  compound  ;  if  a  com¬ 
pound. 
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pound,  how  it  may  be  refolved  ;  how  imitated 
how  introduced  artificially,  into  Water ;  how  i 
is  naturally  made,  or  whence  it  proceeds,  &c. 

85.  We  have  now,  in  our  manner,  gonethro1 
the  four  general  Clafles,  under  which  the  princi- 
pal  Contents,  or  Ingredients,  of  Mineral  Wa¬ 
ters,  feem  to  be  reducible  ;  viz.  Salts,  Earths , 
Sulphurs  and  Spirits  ;  for  the  mere  aqueous  Part, 
which  is  the  Vehicle,  or  Menftruum,  of  the 
whole,  we  have  here  no  particular  Regard  to ; 
as  being  not,  ftriftly,  an  Ingredient  in  Mineral 
Waters  ;  but  a  kind  of  general  Inftrument,  01 
Agent;  whofe  Properties,  Office,  and  Ufe  be¬ 
longs  to  another  Enquiry f. 

86.  But  it  will  recur,  to  the  Imagination, 
that  there  may  ftill,  poffibly,  be  Salts,  Earths, 
Sulphurs,  Fumes,  Spirits,  or  many  other  Things, 
of  an  unknown  Nature  ;  that,  either  in  a  fmal- 
ler,  or  larger,  proportion,  entring  the  natural 
Compofition,  or  Mixture,  of  Mineral  Waters; 
and  fuch,  as  no  Experiments,  hitherto  divifed, 
can  any  way,  dilcover,  or  render  fenfible.  This 
Objection  indeed,  is  readily  fuggefted  by  the  Ima¬ 
gination  ;  but  how  far  the  Reafon  approves  of 
it,  remains  to  be  confider’d. 

87.  No  one  tolerably  acquainted  with  the 
prcfent  State  of  Chemiftry,  and  Natural  Phi- 
lofophy,  will  pretend  that  either  of  them  is  ar¬ 
rived  near  to  Perfection  j  or  that  the  Ways  of 
making  a  true  and  proper  Analyfis  of  all  natu¬ 
ral  and  artificial  Bodies  are  hitherto  known. 
On  the  other  hand,  it  muft  be  allow’d  that  many 
ufeful  Separations,  Compofitions,  and  Recom- 
pofitions  of  Bodies  have  already  been  made ; 
and  that  many  more  might  ftill  be  made,  if  Na¬ 
tural  Philofophy,  and  Chemiftry,  were  farther 

f  See  Chemical  Lectures.  Left.  V. 
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mproved.  But,  with  regard  to  Mineral  Wa- 
ersj  when  the  Affair  is  fully  examin’d  ;  it  fhou’d 
eem  that  the  Means  of  Difcovering  their  Con- 
ents,  Virtues,  and  Ufes,  are  already  in  the 
rlands  of  Man  ;  and  that  nothing  more  is  want- 
ng  to  compleat  the  Work,  than  a  prudent,  fci- 
ntifical,  and  guarded  Manner  of  uling  thefe 
cleans ;  or  to  fpeak  plainly,  the  principal  Thing 
equired  is  the  Art  of  Induction.  For,  even 
he  prefent,  common,  and  very  imperfeft  Che- 
tliftry  iuppiies  us  with  numerous  Experiments, 
nd  fure  Ways  of  difcovering  the  Contents  of 
liquors  •,  and  bringing  them  under  the  direft 
Cognizance  of  the  Senfes  ^  and  a  higher,  or 
aere  philofophical,  Chemiftry,  as  nowpradtifed 
>y  many  fkilful  Philofophers,  will  here  pene- 
rate  farther  :  So  that,  if  Chemiffry  fhou’d  con- 
inue  to  improve,  fcarce  any  Analyfis  of  this 
:ind,  wou’d,  at  length,  prove  too  hard  for  it. 

88.  But,  to  come  clofer  to  the  prefent  Ob- 
“(ffion  *,  What  are  thofe  Things,  fuggefted  by 
he  Imagination,  to  be  contain’d  in  Mineral 
Vaters,  which  no  Experiments,  hitherto  known, 
an  difcover  ?  Let  us  conhder  whether  thefe 
Things  are  not  Creatures  of  the  Imagination  *, 
Dr  fo  they  muff  be  allow’d,  by  Men,  to  be,  if 
tey  are  not  difcoverablebySenfe,  Experiment, 
r  Reafon.  But  if  at  prefent  difcoverable  by 
enfe,  or  Experiment,  the  Qbieflion  vanifhes ; 
s  depending  upon  a  Suppofition  that  they  are 
ot  thus  difcoverable,  at  prefent.  TheStrengcli 
f  the  Objection,  therefore,  feems  to  be  this  *, 
aat  the  Imagination,  by  calling  about,  fuggefts 
Dthe  Reafon,  that  there  are  many  Compound, 
r  Mix’d,  Bodies,  which  cannot,  by  any  Expe¬ 
dients  hitherto  known,  be  refolved  into  their 
ionftituent  Parts  j  fo  as  fairly  to  exhibit  thefe 
'arts,  in  their  fimpleft  flate,  feparated  from 
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each  other,  and  unalter’d  in  their  Properties 
but  that  either,  fome  will  be  fo  changed,  or  i 
off,  in  the  Operation  j  as  not,  by  a  re-union, 
exhibit  the  fame  Subject  again  :  Or,  with  r 
gard  to  Mineral  Waters,  that  thefe  may  nati 
rally  contain  various  Parts  fo  fubtile,  fo  int 
mately  united,  or  of  a  nature  fo  utterly  unknowr 
as  not  to  be  reached  by  any  Artillery  of  Ch 
mical  Experiments  ;  and  yet  that  thefe  Wate 
may  manifeft  particular  Virtues,  or  perhaps  ha\ 
pernicious  Effects,  in  the  Body  ;  on  account  c 
fome  latent  Properties  in  them,  which  no  deac 
languid,  or  incompetent  Trials,  made  out  c 
the  Body,  are  fubtile,  or  exquifite  enough  t 
difcover. 

89.  We  have  endeavour’d  to  obviate  thi 
Objection  in  the  Courfe  of  our  Procedure  ;  bu 
to  clear  it  up,  more  exprefly,  and  anfwer  it  fully 
with  particular  Inftances,  and  Examples,  i 
wou’d  lead  us  too  far  from  our  purpole  ;  anc 
engage  us  deeper  in  Chemiftry,  tfian  is,  at  pre 
fent,  neceffary.  Thofe,  therefore,  who  requin 
more  Satisfaction,  in  this  Point,  than  they  car 
derive  from  the  prefent  Enquiry,  (tho’ we  hop( 
that  will  be  fufficient)  maypleafe  to  confult  the 
Chemical  LeClures,  already,  more  than  once,  re- 
ferr’d  to ;  particularly  thofe  which  treat  of  Wa¬ 
ter,  and  of  Synthetical,  and  Analytical  Chemi¬ 
ftry.  We  fhall,  however,  here  add,  as  a  Sup¬ 
plement  to  the  Way,  already  laid  down,  for 
difeovering  the  Contents  of  Mineral  Waters, 
the  general  Method  of  making  an  Analyfis 
thereof;  whereby  whatever  known,  or  unknown, 
Subftances,  efpecially  thofe  of  a  fix’d  Nature, 
contain’d  in  a  Water,  may  be  render’d  fenfible, 
or  brought  to  their  true  form  and  appearance  ; 
fo  as  to  be  farther  examin’d,  or  have  their  re- 
fpeftive  Natures  and  particular  Properties  dif- 
clofed,  SECT, 
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SECT.  V. 

A  general  Method  of  Analyfing  Mineral 

dVdters . 

1.  Let  the  firft  Intention  be  to  make  a  na¬ 
tural  Analyfis  of  the  Water,  or  to  fee  what 
Changes  it  will  fpontaneoufly  undergo,  or  what 
Parts;  or  Matters,  it  will  feparate  into,  by 
Handing  in  open,  and  clo'fe,  Glafies.'  Thus, 
low,  cylindrical,  open  Glafies,  being  fill’d  with 
the  Water  at  the  Well,  let  them  be  dire<5tly  ex¬ 
amin’d  by  the  Eye,  the  Smell,  and  the  TaHe  ; 
and  again  after  Handing  for  an  hour,  two  hours, 
four  hours,  a  day,  or  feveral  days>  to  difcover 
the  fenfible  Alterations  occafion’d  by  this  Hand¬ 
ing,  as  compared  with  more  of  the  Water,  frefii 
taken  up  j  and  particularly, to  find  whether  any 
vifible  feparation  of  parts  enfues :  and  if  a  Scum 
appears  on  the  top,  or  a  Sediment  at  the  bot¬ 
tom,  let  them  be  carefully  cOlledted,  and  pre¬ 
fer  ved,  for  farther  Examination  *,  obferving  to 
keep  a  Diary,  orRegiHer,  Of  all  the  Phenome¬ 
na,  and  the  whole  Procedure.  And  let  the  like 
Experiment,  Or  Obfervation,  be  made  in  Glafies 
exactly  doffed,  to  difcover  the  Changes  which 
the  Water  will  thus  undergo,  in  its  fenfible  Pro- 
aerties,  and  the  Matters  it  thus  feparates,  or 
throws  Off  to  the  top,  fides,  or  bottom  of  the 
Glafies. 

2.  Let  the  Experiment,  in  fome  off  the  Open, 
:ylindrical,  Glafies,  be  profecuted,  by  keeping 
:hem  in*  a  warm  place,  till  the  aqueous  part  is 
:Otally  exhaled,  and  only  a  dry  SubHance  left 
behind  •,  which  being  referved,  may  be  compa- 
•ed  with  the  dry  SubHance,  gain’d  from  the 
a  me  Water,  by  Evaporation  over  the  Fire  j 
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in  order  to  Ihew  whether  there  be  any  remarka¬ 
ble  difference  betwixt  the  two  dry  Subftances, 
thus  procured. 

3.  Let  the  next  Intention  be  to  make  an  ex- 
aft  Chemical  Analyfis  of  the  Water  5  and  to 
compare  it  with  the  former.  In  order  to  this, 
let  a  certain  quantity  of  the  Water  5  fuppofefive 
or  fix  pounds,  Troy;  be,  at  the  Well-Head, 
put  into  a  Glafs  Retort,  with  a  wide  Neck,  and 
a  clean  Glafs  Receiver  be  immediately  luted  on, 
in  an  exaft  manner ;  let  the  Retort  now  be  di- 
reftly  placed  in  a  proper  Furnace;  and  work’c 
with  a  very  moderate  Heat,  fo  as  barely  tc 
make  the  Water  funnier  ;  and  proceed,  witl 
this  degree  of  Heat,  till  ail  the  aqueous  part  i: 
come  over  ;  and  only  a  dry  Subftance  left  a 
the  bottom  of  the  RetOrt ;  then*  letting  the  Vef 
fels  cool,  take  away  the  Receiver,  carefulb 
weigh  the  aqueous  Liquor,  and  keep  it  apart  ii 
a  clean  well-ftopp’d  Glafs.  And,  laftly,  fepa 
rate  the  dry  Matter,  from  the  Bottom  of  th 
Retort ;  weigh  it,  whilft  thoroughly  dry  ;  anc 
put  this  alfo  into  a  clean,  dry  Glafs,  to  be  kep 
well  flopp’d. 

4.  At  the  beginning  of  this  Operation,  a 
foon  as  the  Retort  grows  warm,  let  Care  b 
taken  to  obferve  whether  any  volatile,  or  ex| 
plofive,  Vapour  comes  out  at  the  Joint,  wher| 
the  Luting  was  applied  ;  for  if  there  does,  thi 
fhews  that  there  is  a  Spirit,  or  light  fubtile 
Matter,  feparable  from  the  Water ;  tho’  not  ca 
pable  of  being  thus  collected :  whence  we  ai 
admonifhed  to  ufe  another  Method,  in  order  t 
render  it  ftill  more  fenfible,  and  fubjeft  it  t 
particular  Experiments ;  according  to  the  Di 
reftions  of  the  preceding  Seftion. 

5.  The  atjueous  Part,  obtain’d  by  theDifti 
lation,  may  be  examin’d  with  various  Add 
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rions,  or  by  applying  it  various  Ways,  in  order 
to  difcover,  if,  in  any  refpett,  it  differs  from 
pure,  diftili’d,  common  Water;  or  whether  it 
be  impregnated  with  any  faline,  or  mineral  Par¬ 
ticles,  like  thofe  found,  by  the  fame  Trials,  in 
the  natural  Mineral  Water.  Thus,  as  was  for¬ 
merly  obferv’d,  if  it  contains  any  Sea-Salt,  it 
will  be  apt  to  turn  white  with  a  Solution  of  Sil¬ 
ver-,  if  any  Vitriol  of  Iron,  it  will  turn  black 
with  powder’d  Galls or  if  any  Sulphur,  united 
to  an  alkalineSalt,it  will  turn  black, in  time,  with 
almoft  any  metallick  Solution.  And  thus  its 
difference  from  common  Water,  or  the  mineral 
Water,  that  afforded  it,  may  be  aflign’d  by  a 
proper  variety  of  Experiments. 

6.  Let  part  of  the  dry  Matter,  left  behind 
upon  the  Diftillation,  be  put  to,  or  gently  boil¬ 
ed  with,  five  or  fix  times  its  own  Weight  of 
the  pureft  diftili’d  common  Water,  thus  freed, 
and  before-hand  proved,  by  particular  Experi¬ 
ments,  to  be  freed  from  any  fenfible  known 
mineral  Particles  ;  for  by  this  means  all  the  fa- 
line  parr  of  the  Matter  will  be  taken  up,  by 
the  pure  Water,  in  the  form  of  a  Solution  ; 
which  being  filtred,  evaporated  tO  a  proper 
Height,  and  fet  to  cryftallize,  will  thus  give 
out  its  Salt,  in  the  figure,  or  form,  peculiar  to 
itfelf.  And  tho’  feveral  Salts  fn ould  be  lodged 
in  the  fame  Solution,  they  may  all,  by  repeated 
Evaporations,  and  Cryftallizations,  be  obtained 
feparate,  (according  to  what  has,  more  than 
once,  been  obferved  before)  and  examin’d,  to 
try  whether  they  are  of  a  known,’  or  unknown, 
kind:  And  tho’  the  kind  of  any  Matter  thus 
procured,  fhould  happen  to  be  utterly  unknown  ; 
yet  certain  chemical,  and  philofophical.  Expe¬ 
riments,  might  be  contrived  to  difcover  its  Pro¬ 
perties,  and  Ufes  ;  accord inggto  the  common 

G  2  Rules 


8+ 


General  Analyfis  of  Part  I. 

Rules  of  Chemiftry,  and  Experimental  Philo- 
fophy.  Thus,  for  Example,  it  is  eafy  to  de- 
terming  whether  any  Salt,  thus  obtain’d,  be 
of  an  acid,  or  alkaline  Nature ;  by  knowing 
the  Properties  of  each  kind,  as  they  are  above 
laid  down*:  for  acid  Salts  turn  red  with  Syrup 
of  Violets,  and  become  neutral  with  Alka¬ 
lies,  &c.  And  Alkaline  Salts  turn  green  with 
the  fame  Syrup  ;  become  neutral  with  Acids  ; 
caufe  Sal-Ammoniac  to  emit  a  volatile,  uri¬ 
nous,  Vapour  j  turn  a  Solution  of  fublimate 
Yellow,  &c. 

7.  But  the  Difficulty  may  feem  greater  to  de¬ 
termine  the  neutral  Species  of  Salts.  And  here 
we  learn,  from  natural  Pliftory,  and  Chemi¬ 
ftry,  that  the  neutral  Salts  diftolved,  or  wafhed 
out  of  the  Bowels  of  the  Earth,  by  Water,  are 
chiefly  Sea-Salt,  and  fuch  as  confift  of  a  fulphu- 
reous,  or  vitriolick  Acid,  (that  is,  an  Acid  like 
the  Acid  of  Brimftone,  or  Vitriol)  and  a  Salt, 
or  Earth,  of  an  alkaline  Nature.  But  Sea-Salt 
is  eafily  difcover’d  by  its  Tafte,  cubical  Figure 
in  Cryftallization  ;  and  the  particular,  white 
Vapour,  which  it  largely  affords  upon  mixing 
with  Oil  of  Vitriol :  The  other  kind  of  neutral' 
Salts  may  be  diftinguifh’d  from  all  others  by 
the  Property  they  have  of  producing,  or  rege¬ 
nerating  Sulphur,  upon  being. mix’d,  and  melt¬ 
ed  with  Salt  of  Tartar,  and  powder’d  Charcoal. 
Thus,  for  ihftance,  if  two  ounces  of  fuch  a  Salt 
be  mix’d  with  an  ounce  of  Salt  of  Tartar,  and 
an  ounce  of  powder’d  Charcoal;  and  the  Mix¬ 
ture  be  melted  in  a  Crucible,  there  will  thus  be 
produced  a  reddifh  colour’d  Mafs,  of  a  fulphu- 
reous,  alkaline  Tafte,  that  gives  a  high  yellow, 
or  golden,  Tindlure  to  redtified Spirit  of  Wine; 
which  Tindlure  will  difcolour  Silver,  or  turn  it 

*  See  iv.  56— 
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black;  and  being  precipitated  by  an  Acid,  af¬ 
fords  a  true  Lac  Sulphuris ,  that  may  be  lubJi- 
med,  and  melted  into  Brimftone,  like  the  com¬ 
mon. 

8.  What  remains  behind  after  a  perfect  Elixa- 
tion,  or  total  Diffolution,  of  the  faline  Mat¬ 
ter,  by  means  of  boiling  Water,  comes  under 
the  general  Name  of  Earth;  which  by  repeat¬ 
ed  Wafhings,  in  pure  diftill’d  Water,  and  each 
time  pouring  off  the  Water,  may  happen  to  be 
feparable  into  terreftrial  Matters  of  different 
kinds ;  according  to  their  different  Natures,  or 
fpecifick  Gravities  ;  as  foy  Example,  into  Bo- 
lar  Earth,  or  Oker,  calcarious  Earth,  and  Sand, 
or  other  Species  of  Earths :  which  if  thus  fepa¬ 
rable,  may  be  examin’d  by  particular  Additi¬ 
ons  ;  or  by  the  Fire,  in  order  to  determine  their 
kinds,  and  natures  ;  as  whether  they  are  vi- 
irefcible,  or  convertible  into  Glafs,  by  a  ftrong 
Fire  of  Fufion  ;  or  whether  they  will  calcine, 
and  turn  into  a  kind  of  Lime  ;  or  whether 
they  will  yield  any  known,  or  unknown,  me- 
tallick  Subftance,  or  Regulus.  But  if  the  ter- 
-eftrAl  Matter  be  not  thus  feparable  by  wadi¬ 
ng  ;  let  the  whole  be  examin’d,  in  the  Fire, 
to  try  if  it  will  here  feparate  into  parts  of  dif¬ 
ferent  kinds  ;  as  it  may,  if  a  compound,  into 
1  calcaripus,  a  metallick,  and  a  glaffy  part; 
aeing  either  allay’d  alone,  or  with  the  A  Alliance 
if  Borax,  Glafs  of  Lead,  or  other  fuitable 
fluxes.  And  if  the  metallick  portion  Ihould 
ae  fmall,  fo  as  not  to  be  collected  feparate,  Jet 
t  be  fufed  with  the  powder  of  pure  cryftalline 
31afs  ;  to  fee  if  it  will  thus  tinge  the  Glafs  of 

my  particular  colour ;  .whereby  a  Conjeifture _ _ 

nay  be  formed  of  the  Species  of  the  Metal  it 
ontain’d  ;  as  whether  Iron,  Copper,  Silver,  &c. 
vhich,  reduced  to  a  Calx,  are  found  to  give 
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fpecifick,  or  refpedtively  different.  Colours 
cryftalline  Glafs  in  Fufion. 

9.  And  after  this  manner  we  apprehend  th 
a  tolerably  exadt,  and  inftrudtive  Analyfis  m 
be  made,  and  an  ufeful,  if  not  fatisfadfor 
Account  given  of  the  Contents,  and  Virtue 
of  any  Mineral  Water  •,  without  entring  into 
more  minute  and  circumftanti'al  Enquiry  ; 
directed  by  the  Heads  laid  down  in  our  fecor 
Sedtion.  And  as  we  are  not  yet  lufficiently  pr 
pared  to  give  fatisfadtory  and  full  Anfwers 
all  the  Queftions  there  propofed,  with  refpe 
to  the  Scarborough  Waters ;  we  fhall,  for  t3 
prefent,  content  ourfelves  with  giving  the  An 
lyfis  of  thefe  Waters,  according  to  the  Methc 
of  the  prefent  Sedtion  ;  referring  to  a  futu 
Enquiry  what  we  fhall  Have  farther  to  offer  u 
on  the  Subject. 

10.  It  is  but  juft,  at  the  Conclufion  of  tfc 
firft  Part  of  our  Undertaking,  that  we  a 
Pardon  of  the  Reader,  (who  may  be  mu< 
better  acquainted  than  ourfelves,  with  theWa 
of  examining  Mineral  Waters,)  for  havir 
dwelt  fo  long  upon  the  Method  of  doing  ii 
and  inculcated  fome  Particulars  feveral  tim 
over  :  But,  to  fay  the  Truth,  as  the  Treatil 
which  we  have  read  upon  this  Subjedt,  appe 
to  us  far  from  laying  the  juft  Foundations  > 
the  Thing,  or  from  obferving  a  proper  For 
of  Induction  *,  and  as  many  'have  objedted 
the  Thing  itfelf  j  on  a  Suppqfition  of  its  beii 
precarious,  and  uncertain  we  found  ourfelv 
in  fome  meafure  obliged,  for  the'  fake  of  tl 
Many,  to  trefpafs  upon  the  Patience  of  a  Fev 
and  endeavour,  even  by  fome  degree  of  Rep 
tition,  to  fet  this  Matter  in  a  fair  Light,  th 
every  one  might  be  able  to  exercife  a  free  Judj 
ment  upon  it.  And  in  this  refpedt,  it  is  to  1 
feared  we  have  rather  Ellen  lliort,  thanexceedec 
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An  Attempt  to  analyfe  the  Scar¬ 
borough  Span/  Waters. 


SECT  I. 

Of  the  Scarborough  S faw-lVaters  in 

General. 

*•  ^THERE  are  two  principal  Wells  of 
X  Mineral  Water  at  Scarborough  ;  which, 
tho'  within  a  few  Yards  of  each  other,  have 
yet  fome  remarkable  Differences :  and  that  far- 
theft  from  the  Town  being  the  more  purgative, 
and  that  nearefl  the  Town  the  more  chalybeate; 
the  former  may,  for  diftin&ion  fake,  be  called 
the  Purging,  or  Cathartick,  and  the  latter  the 
Steel,  or  Chalybeate,  Well.  ■ 

2.  Thefe  Wells  lie  under  a  large  Cliff,  on 
the  Sands,  to  the. South- Weft  of  the  Church, 
and  about  a  Mile  diflant  from  it.  They  are  fo 
near  the  Sea,  as  ufually  to  be  cover’d  by  it  at 
Spring- Tides  :  but  at  other  Times,  there  is  a 
commodious  Paffage  to  them,  along  the  Sands, 
which  as  the  Tide  goes  down,  prefently  be¬ 
come  dry,  and  firm, 

3.  The  Waters,  apparently ?  trickle  into 
thefe  Wells,  which  are  Stone-Bafons,  by  feve- 
ral  Veins  running  from  the  Bottom  of  the  ad¬ 
jacent  Cliff;  which  chiefly  confifts  of  common 
Clay,  Stone,  Earth,  and  Gravel,  a-top ;  but 
of  Iron-flone,  Alum-ftone,  Lime-ftone,  and 
many  compound  Petrefaftions,  below. 
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4.  The  Water  of  each  Well  appears  to  be 
clear,  or  pellucid  ;  like  common  Water  ;  both 
in  the  Well,  and  when  taken  up  in  a  clean 
Glafs  ;  tho*  not  fo  perfectly  bright,  and  cry¬ 
stalline,  as  the  purer  kinds  of  Rock- Water. 
And  there  are  vilible  Marks  of  a  yellow,  or 
ochry,  Subftance  depofited  by  each  Water,  on 
the  fides  of  the  Wafte-Pipes,  and  the  ad  jacent 
Parts  of  the  Well,  expofed  to  the  open  Air. 

5.  The  Eye  perceives  no  difference  betwixt 
the  Water  of  the  Purgative,  and  that  of  the 
Chalybeate,  Well  •,  but  to  the  Tafte  there  is  a 
manifeft  difference,  chiefly  in  two  refpefts  ;  for 
the  Purgative  Water,  especially  when  ftrong, 
taftes  diftinguifflably  bitterifh  ;  which  the 
Chalybeate  Water  does  not  ufually  do:  And 
again,  the  Chalybeate  Water  taftes  more  brifk, 
quick,  or  pungent,  than  the  Purgative,  at  the 
Well-Head. 

6.  They  botl)  have  that  Tafte  denominated 
brackifh,  ferruginous,  or  irony  ;  called  by 
fome  alfo  the  Tafte  of  the  |Vlineral ;  and  this, 
as  diftinguifhed  from  their  brifk,  quick,  or  fpi- 
rituoqs  Tafte. 

7.  When  tafted  deliberately,  and  (if  the  ExT 

preffion  be  allowable)  with  fome  degree  of  Skill, 
this  quick,  or  fpirituous  Tafte,  is  not  found  to 
be  any  kind  of-  tartnefs,  acidity,  or  fournefs  $ 
but  a  certain  pungent  brifknefs ;  fomewhat  like 
that  of  found,  and  ripe  Mai  t-Liquqrs;  or  what 
exadtly  refembles  the  Thing,  the  Tafte  of  Wa¬ 
ter  firft  made  fharp,  or  tart,  with  Spirit  of  Vi¬ 
triol  and  this  Sharpneis  afterwards  taken  off 
j)y  the  addition  of  Salt  of  Tartar;  the  Mix¬ 
ture  being  tafted  whilft  the  Confli£t,  or  Ebulli¬ 
tion,  (here  made  by  the  Acid  and  Alkali)  con¬ 
tinues.  ■  •,  /  ,  ; 
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8.  The  Smell  of  both  Waters,  frefh  taken 
ip,  is,  to  a  quick  Nofe,  manifeflly  brifk,  or 
pirituous ;  and  alfo  ferruginous,  or  irony ; 
hat  is,  in  common  language,  they  fmell  of  the 
Mineral  *,  but  more  flrongly  fo,  after  having 
)een  brifkly  fhook  in  a  Vial,  with  the  Orifice 
:lofe  flopped,  then  fuddenly  opened,  under  the 
'Joflrils. 

9.  When  poured  out  of  one  Glafs  into  ano- 
her,  or  fhook  in  the  Glafs  wherewith  they  were 
aken  up,  they  generate  numerous  Bubbles  j  and 
f  fhook,  for  a  while,  in  a  clofe  flopp’d  Vial, 

.nd  the  Vial  be  fuddenly  open’d  before  the  Corn- 
notion  ceafes,  they  difplode  a  kind  of  Vapour, 
vith  an  audible  Noife,  and  a  perceptible  Force, 
omewhat  like  what  is  found  upon  opening  a 
Jottle  of  ripe  Malt-Liquor. 

10.  In  point  of  Coldnefs,  they  appear  not 
o  differ  from  each  other  j  or  from  common 
Vater,  defended  in  the  fame  manner,  againfl 
he  Sun,  and  the  open  Air. 

11.  The  fpecifick  Gravity  of  both  Waters, 
aken  at  the  Well-Head,  is  variable 5  not  only 
nth  refpebl  to  each  other,  but  alfo  with  refpedfc 
0  common  Water.  At  fometimes,  when  care- 
ally  examin’d,  with  the  fame  Hydroflatical 
lalance,  their  fpecifick  Gravities  are  nearly 
qual  i  but  at  others,  different :  tho’  both  are 
fually  fomewhat  heavier  than  common  Water ; 
ut  more  particularly  that  of  the  Purging  Well. 

12.  Both  Waters,  if  fet  frefh  under  the  Glafs 
Leceiver  of  the  Air-Pump,  difcharge  nume- 
aus  Bubbles,  when  the  Air  is  extrafted ;  but 
le  Purging  Water  thus  appears  to  afford  more, 
nd  larger  Bubbles,  than  the  Chalybeate,  and 
3  dart  them  up  with  a  greater  Velocity  ;  tho* 
either  of  them,  by  Handing,  for  feveral  Mi- 
utes,  in  Facuo,  and  difcharging  their-  Air, 
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feem  to  lofe  of  their  brifk  Tafte,  mineral  Vir¬ 
tue,  or  Spirit. 

13.  Being  drank  frefli,  at  the  Well-Head, 
by  a  healthy  Perfon,  of  an  ordinary  Conftitu- 
tion,  in  the  quantity  of  four  or  five  half-Pints, 
in  the  fpace  of  an  Hour,  the  Purging  Water  is 
found  to  operate  quick,  and  give  about  two,  or 
three  eafy  Motions  •,  at  the  fame  time,  not  fink¬ 
ing  but,  remarkably,  railing  the  Spirits,  or 
caufing  a  degree  of  Chearfulnefs  :  And  this  the 
Chalybeate  Water  feems  to  do  ftill  more ;  tho* 
it  purges  lefs,  and  goes  off  chiefly  by  Urine. 

14.  Both  Waters,  when  frefli,  prefen tly  ftrike  j 
a  dark  red,  or  purple,  with  Green  Tea,  or! 
Powder'd  Galls  *,  tho*  the  Chalybeate  does  this 
with  greater  celerity,  and  in  a  higher  degree, 
than  the  other. 

15  They  both  make  a  fmall  Ebullition  with 
Acids,  and  foon  deftroy  the  Acidity  thereof. 
Thus,  for  Example,  an  ounce  of  the  Purging 
Water  will  entirely  take  off  the  Acidity  of  a 
full  drop  of  well  rectified  Oil  of  Vitriol.  And 
if  Sugar  be  added  to  thefe  Waters,  at  the  fame 
time  that  an  Acid  is,  and  the  Mixture  be  Air- 
red  together ;  it  immediately  creams,  or  flow¬ 
ers,  and  fparkles,  or  rifes  in  a  foam  ;  and  thus 
the  Chalybeate  Water  drinks  very  agreeably 
with  Rhenjjh  and  Sugar ;  but  the  Purging  Wa¬ 
ter  lefs*  \ 

16.  They  both  turn  Syrup  of  Violets  green ; 
and  let  fall  a  copious  white  Earth,  upon  the 
addition  of  OUum.  Tartari  per  ddiquium. 

17.  They  both  curdle  Milk,  by  being  boil¬ 
ed  therewith  3  and  thus  make  an  agreeable  kind* 
of  Whey 3  having"  pearly  the  fame  diuretick 
and  purgative  Virtues  as  the  Waters. 

18.  They  do  not  lather,  but  curdle  j  with 
Soap  i  they  ferve  very  well  in  Brewing,  with 
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Malt ;  making  the  Liquor  fbmewhat  purgative  ; 
and  they  will,  in  fome  confiderable  degree,  fup- 
ply  the  want  of  Yeaft,  in  Baking,  or  the  ma¬ 
king  of  Bread. 

19.  They  are  found  to  differ  confiderably 
with  the  Seafons  of  the  Year,  both  in  refpedt  of 
tafte,  and  medicinal  Virtues  ;  according  as  they 
are  weaken’d  by  Rains;  chill’d  by  Froft;  beat 
upon  by  the  Sun,  &c. 

20.  When  fuffer’d  to  {land,  in  an  open  Glafs, 
for  fome  hours,  or  days,  in  the  open  Air,  they 
lofe  of  their  tranfparency,  and  brilk,  or  fpiri- 
tous,  Tafte;  as  alfo  their  faculty  of  ftriking 
purple  with  Galls ;  a  grofs  earthy  Subftance  gra¬ 
dually  falling  to  the  bottom  ;  and  a  lighter  gra¬ 
dually  appearing,  in  the  form  of  a  pellicle,  or 
icy  Skin,  on  the  top  ;  like  what  we  find  on  the 
top  of  new  made  Lime-water. 

21.  If  fuffer’d  to  ftand  thus,  well  defended 
from  duft,  or  other  foreign  admixtures,  till  the 
aqueous  Part  is  totally  exhaled,  many  Grains, 
or  fmall  Shoots,  of  a  true  faline  Subftance,  will 
appear  intermix’d  among  a  more  grofs,  earthy 
Matter. 

22.  On  theinfide  of  the  Glafs  Bottles,  which 
have  long  ferved  to  carry  thefe  Waters  from 
the  Wells,  is  found  an  ochry  Scurf,  or  ferrugi¬ 
nous  Subftance,  thus  depofited  by  the  Water,  or 
naturally  feparated  from  it. 

23.  Sometimes  alfo,  by  long  ftanding  in  the 
Bottles,  tho’  well  fecured  by  common  Corks, 
thefe  Waters  have  been  found  to  putrefy,  and 
grow  extremely  fetid  :  and  this  the  fooner  if  the 
Bottles  were  not  new,  or  thoroughly  cleanfed 
from  all  remains  of  any  fermented  Liquors  they 
might  have  before  contain’d.  But  in  Time,  this 
Putrefa&ion  finifhes  its  Courfe,  and  the  Water 
becomes  fweet  again. 
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24.  The  Intimations  afforded  by  the  prece¬ 
ding  Obfervations,  feem,  with  regard  to  the 
prefent  Enquiry,  to  be  chiefly  thefe ;  viz. 
(1.)  That  the  Waters  of  the  two  Wells  have  a 
confiderable  affinity  with  each  other  ;  both  in 
refped  of  their  Origin,  fenfible  Qualities,  Con¬ 
tents  and  Virtues  >  fo  far  as  thefe  have  been  hi¬ 
therto  confider’d  :  the  principal  medicinal  Dif- 
rences  appearing  to  confifi:  in  this,  that  the 
Chalybeate  Water  is  more  fpirituous,  lefspurga- 
tive,  and  more  diuretick  than  the  other  a. 

25.  (2)  That,  poflibly,  both  Waters  are  ori¬ 
ginally  no  more  than  common  Water  impregna¬ 
ted  with  different  proportions  of  certain  mineral 
Matters  capable  of  diffolving,  or  lodging,  in 
the  Pores  thereof ;  as  being  taken  up,  or  im¬ 
bibed,  by  the  Water,  in  its  Paffage  over  parti¬ 
cular  Beds  of  Minerals,  till  it  arrives  at  the 
Wells  \ 

26.  (3)  That  thefe  Waters  are  a  natural  Com¬ 
pound  of  (1)  Airc,  (2)  amineral  Spirit,  or  vo¬ 
latile  Irond,  (3)  common  Water e,  (4)  Salts f, 
(5)  OkerS,  and  (6)  Earth h. 

27.  (4)  That  this  Compound  is  fubjed  to 
great  alterations,  and  liable  to  have  its  nature 
and  texture  alter’d,  by  various  accidents ;  or 
even  by  long  Handing,  or  admiflion  of  the  com¬ 
mon,  external  Air1. 

28.  (5)  Thatthefe  Waters  are  of  a  confider¬ 
able  alkaline,  evacuating,  fermentative,  and 
putrefadive,  nature  k. 

29.  This  Information,  tho’,  in  itfelf,  but 
{lender,  and  not  fufficiently  verified,  is  yet  of 

*  See  above,  §  1 — 23.  *?  See§  12.  e  See  §  9,  12. 

d  See  §  5,  6,  7,  g,  9,  12,  13,  14.  c  See  §  3,  4,  20,  21. 

f  See  §  21.  s  See  §  4,  22.  &  See  §  16,  20,  21. 

8  See  $  1 1,  19,  20,  2j,  tj.  k  See  ^  1 5,  16,  13,  1 8, 
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ronfiderable  ufe  ;  as  it  affords  fome  knowledge 
)f  the  fubjedt,  and  diredts  a  farther  Enquiry 
nto  it ;  by  means  of  a  more  exquifite  Analyfis, 
:apable  of  feparating  the  Principles  of  theWa* 
:ers,  and  exhibiting  them  in  their  proper  forms, 
o  as  to  fhew  in  what  Parts,  or  Ingredients,  the 
everal  Properties,  and  Virtues  of  thefe  Waters 
•elide. 

30.  And  as  anexadt  chemical  Analyfis  of  the 
Waters  is  the  Thing  here  principally  intended  ; 
t  was  necefiary  that  we  fiiou’d  be  previoufiy 
.cquainted  with  the  natural  Properties,  and  Efi* 
edts,  of  the  Subjedt  i  otherwife  we  fhould  want 
i  Foundation  whereon  to  proceed  ;  and  not  be 
nabled  to  know  what  Changes  are  wrought  by 
>iir  future  Treatment ;  what  Parts,  or  Princi- 
)les,  we  are  to  expedt,  and  endeavour  to  fepa- 
ate  *,  and  how  to  know,  and  prove,  when  we 
ave  obtain’d  them.  Accordingly,  it  is  a  fun- 
amental  Rule,  inChemiltry,  firft,  with  Care, 
nd  Exadtnefs,  to  view  and  fcan  the  Subjedt, 
;nd  learn  its  natural  Properties,  Powers,  and 
£ffedts }  before  it  is  chemically  examin’d,  and, 
fter  the  Operation  is  over,  to  compare  the  al- 
sr’d  Subjedt  with  its  orginal  felf ;  whereby  we 
ome  to  a  knowledge  of  what  has  been  done,  or 
fhat  Alterations  are  produc’d,  111  the  Pro- 
efs. 

3 1 .  Thus,  in  the  prefent  Cafe,  if  the  Ana- 
ffis  be  juft,  we  have  fome  Reafon  to  expedt, 
lat  the  Waters  may  be  feparated  into  Air, 
lineral  Spirit,  common  Water,  Salts,  Oker, 
nd  Earth  ;  all  which  when  feparately  examin’d, 
lall  give  us  the  phyfical  Caufe  of  the  Proper- 
es,  and  Effedts,  naturally  refiding  in,  or  pro- 
ucible  by  the  Waters.  And  if  thefe  Princi- 
les,  after  having  been  once  fairly  feparated, 
\n  be  put  together  again,  fo  as  to  recampofe 
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a  Water  of  the  fame  Properties,  and  Effefts, 
with  the  natural  Water  ;  there  will  hence  be 
gain’d  a  high  degree  of  Confirmation  that  the 
Analyfis  was  juft. 

32.  But  the  greater  Advantages  of  our  Ana¬ 
lyfis  will  be  to  fhew,  and  diftin&ly  feparate,' 
the  natural  Ingredients  of  the  Water,  without 
impairing  their  Virtues ;  determine  what  thefe 
Ingredients  are  ;  and,  if  poflibie,  difcover  their 
Ufes,  not  only  to  the  Water,  but  alfo  for  the1 
Purpofes  of  Medicine, ;  or  other  occafions  of 
Life.  Thus,  for  example,  tho’  it  appears,  by 
the  foregoing  Obfervations,  that  a  faline  Mat¬ 
ter  is  contain’d  in  the  Waters ;  yet  we  are  by  no 
means,  hitherto,  acquainted  with  its  Nature, 
Properties  and  Ufes.  But  thefe  may  appear 
hereafter,  by  means  of  the  chemical  Analyfis, 
wh 


Purging  Water,  frefii  taken  up  about  the  mid¬ 
dle  of  December ,  1733,  being  put  into  a  very 
clean,  and  new  Glafs  Retort;  a  proper  Glafs 
Receiver  was  immediately  luted  on,  in  the  com¬ 
mon  manner,  with  a  thin  Pafte  of  Flour  and 
Water,  fpread  upon  brown  Paper.  The  Re¬ 
ceiver  being  placed  in  a  Sand- Furnace,  and 
work’d  with  a  gentle  Heat;  fo  as  juft  to  make 
the  Water  fimmer,  we  continued  todiftil,  thus 
gently,  till  all  the  aqueous  part  appear’d  to  be 
come  over  into  the  Receiver,  whilft  a  fmall 
Proportion  of  a  dry  Matter  remain’d  behind,  at 
the  bottom,  and  fides  of  the  Retort. 

34.  As  foon  as  the  Retort  grew  warm  in  the’ 
Sand,  numerous  Bubbles  appear’d  to  arife  in 
the  Water  ;  and  a  volatile  Subftance  feem’d,  for 
a  while;  to  puff  faintly,  like  Air,  thro’  the 
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ted  Joint*,  the  Luting  being  not  yet  dry’d, 

•  harden’d,  by  the  Heat. 

35.  When  the  Glafles  were  grown  cold  again, 
e  took  them  afunder  *,  and  carefully  weighing 
Le  Water  that  was  come  over  into  the  Recei- 
ir  *,  we  found  it  to  want  fcarce  half  an  ounce 
r  the  original  weight  of  the  Spaw-Water  at 
rft  put  into  the  Retort. 

36.  We  afterwards  got  the  dry  Matter  out 
:  the  Retort  ;  and  weighing  this  alfo,  found 
to  be  about  two  drams. 

37.  By  this  Experiment,  therefore,  we  find 
le  Spaw-Water  vifibly  divided  into  an  aqueous, 

*  fluid  Part-,  one  that  is  more  fix’d,  and  dry  : 
hilft  a  more  volatile  Subftance  feems  to  have 
taped  thro’  the  Luting,  during  the  Opera- 
on. 

38.  To  render  this  Experiment  more  in- 
ruttive,  verify  fome  parts  thereof,  and  gain 
rther  Light,  as  to  what  Palfages  in  the  Ope- 
tion,  we  made  the  following  upon  the  fame 
End  of  Water,  taken  up  at  the  fame  time. 

Experiment  II. 

39.  Two  Pounds  of  the  Purging  Water  be- 
ig  put  into  a  very  clean,  and  well-tinn’d,  cy- 
ndrical  Vefiel  of  Iron*;  which  it  nearly  fill- 
i  *,  we  fet  the  Vefiel  over  a  foft,  clear  Fire; 
id,  by  gentle  Simmering,  evaporated  the  Wa- 
:r  to  drinefs :  obferving,  with  a  clean  Ivory 
Datula,  to  prevent  any  confiderable  adhefion 
>  the  fides  and  bottom  of  the  Vefiel.  When 
)outan  eighth  part  of  the  Water  was  exhaled, 
Limerous,  fmall,  fpangly  Concretions  appear’d, 
ce  Duft,  on  the  Surface  of  the  Liquor;  and, 

*  A  Veflel  of  Pewter,  or  Iron,  well  tinn’d,  appears, 
x  any  thing  we  have  found  to  the  contrary,  as  fit  for 
is  purpofe,  as  one  of  GUIs,  or  Porcellane, 

by 
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by  degrees,  more  and  more  of  a  grain’d  mat¬ 
ter,  refembling  fine  Drift-Sand,  fell  to  the  bot¬ 
tom  ;  where,  after  a  total  Exhalation  of  the  a- 
queous  part,  we  found  a  dry,  powdry  Subftance, 
fomewhat  whiter  than  common  powder’d  Lime,- 
and  not  much  unlike  it  to  the  Eye. 

40.  This  Powder  weigh’d,  in  a  tender  Ba¬ 
lance,  fifty-nine  Grains ;  tho’  a  fingle  Grain 
might  well  be  allow’d  for  wafte,  in  getting  it 
out  of  the  tinn’d  Vefiel,  to  the  bottom  and  fides 
whereof  a  minute  proportion  manifeftly  {tuck: 
fo  that  by  this  Experiment,  the  dry  or  fix’d 
Contents  of  the  Water,  were,  at  this  time,  to 
the  whole  Water,  in  its  natural  flate,  as  one 
Dram  to  two  Pounds  T roy  •,  that  is,  as  1  to 
192.  Hence  the  prefent,  and  preceding,  Ex- 
priment,  mutually  confirm  each  other,  with  re¬ 
gard  to  the  proportion  of  the  fix’d  Remainder. 

41.  This  fix’d  Remainder  was  alfo  the  fame 
in  both  Cafes,  excepting  that  in  the  latter  it  ap¬ 
pear’d  whiter,  and  more  powdry,  on  account 
of  being  frequently  ftirred,  and  kept  from  flick** 
ing  to  the  bottom,  by  means  of  the  Ivory  Spa¬ 
tula.  And  in  all  other  refpedls,  the  two  Ex¬ 
periments  differ’d  only  as  Diftillation,  and  its 
natural  Effedls,  do  from  thofe  of  fimple  Eva¬ 
poration. 

42.  It  was  remarkable  in  this  Experiment, 
by  Evaporation,  repeated  a  fecond  and  third 
time,  for  farther  fatisfadlion,  and  illuilration, 
that  tho’  the  Water  each  time  employ’d,  did,- 
when  fir  ft  put  into  the  Vefiei,  ftrike  a  deep  red, 
or  purple,  with  Galls  *,  yet  it  ceafed  to  do'  I 
this,  after  having  felt  a  certain  degree  of  heat ; 
or  after  it  was  advanced  about  half  way  to  the 
ftate  of  fimmering,  or  boiling.  So  that  what 
we  call  the  mineral  Spirit,  or,  more  properly, 
the  volatile  Iron,  in  the  Water,  feems  at  this  l 
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time,  or  with  a  fcalding  Heat,  to  quit  the  Body 
of  the  Water  ;  according  to  what  was  aifo  inti¬ 
mated  in  the  Experiment  by  Diftillation. 

43.  Upon  comparing  the  two  artificial  Expe¬ 
riments,  by  Diftillation  and  Evaporation,  along 
with  the  natural  Exhalation  of  the  Water,  by 
ftanding  open  to  the  Air  and  Sun  ;  we  ftiall  find 
there  is  but  little  difference  in  their  Effects  *  ;  or 
fcarce  any  other  than  what  is  owing  to  the  great¬ 
er  length  of  time  required  in  the  latter  ;  where¬ 
by  the  faline  part  has  an  opportunity  of  Ihoot- 
ing  away  from  the  earthy  one ;  whereas,  in  Di¬ 
ftillation,  and  artificial  Evaporation,  they  ap¬ 
pear  to  be  more  united,  or  mix’d  together,  at 
Jaft  •,  whilft  in  all  the  three  Cafes,  as  the  aque¬ 
ous  part  fties  off,  the  earthy  ones  come  clofer 
together,  and  form  little  Concretions,  like  light 
Sand,  or  the  icy  cake  on  the  top  of  the  new 
made  Lime  Water  •,  parts  of  which  Concretions 
are  continually  feparating,  and  falling  down  to 
the  bottom  i  till  all  the  moifture  is  evaporated  ; 
and  a  dry  Subftance,  or  Powder,  is  left  be¬ 
hind. 

44.  This  Powder,  gain’d  by  means  of  Eva¬ 
poration,  over  a  gentle  Fire,  and  conftant  ftir- 
ring,  feels  fomewhat  rough  betwixt  the  Fingers  j 
but  foon  totally  dififolves  in  the  Mouth,  with  a 
remarkable  bitter,  faline,  and  roughifh  tafte. 

It  feems  apt  to  relent,  or  run,  in  a  moift  Air  j 
and  makes  a  ftrong  Ebullition  with  Acids  ;  and 
powerfully  deftroys  their  Acidity.  We  pro¬ 
cured  a  large  quantity  of  it,  as  alfo  of  the  aqueous 
part  of  the  Purging  Spaw- Water,  by  gentle 
Diftillation ;  in  order  to  make  Experiments 
therewith. 


*  See  above,  §  20,  21. 
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Experiment  III. 

45.  Two  drams  of  the  dry  Powder,  remain¬ 
ing  after  Evaporation  over  a  gentle  Fire,  being 
put  cold  to  two  Quarts  of  common  diltill’d 
Water  ;  a  large  proportion  of  the  Powder 
quickly  appear’d  to  dilTolve  therein  ;  whilft  a 
lefs  proportion  of  it  fell  undiflolved  to  the  bot¬ 
tom.  The  Solution,  after  being  poured  off  clear 
from  the  Sediment,  tailed  like  the  natural  Pur¬ 
ging  Spaw-Water  that  had  flood  for  fome  time, 
and  loll  its  Spirit ;  and  five  or  fix  half  Pints  of 
this  Solution  being  drank,  as  Spaw-Water,  ap¬ 
pear’d  to  produce  nearly  the  fame  effects  *,  efjpe- 
ciaily  with  regard  to  the  purgative  quality  ;  at 
the  fame  time  that  alacrity,  or  brifknefs  of  Spi¬ 
rits  which  feems  peculiar  to  this  kind  of  Water-, 
and  is  commonly  fuppofed  owing  to  the  mineral 
Spirit  thereof. 

46.  This  Experiment,  therefore,  intimates 
that  the  Purgative  Virtue  of  our  Water  princi¬ 
pally  refides  in  the  fix’d  faline  part  thereof, 
which  will  not  evaporate  by  a  boiling  Heat; 
whence  we  are  diredled  to  a  method  of  procuring 
this  faline  part,  and  Separating  it  from  the  other 
Principles. 

Expe  rim  ent  IV. 

47.  A  llrong  Solution  being  made  of  this 
dry  Powder  in  common  diftill’d  Water,  and 
filtred  thro’  Cap* Paper,  to  keep  out  the  earthy 
part,  and  tranfmit  the  Liquor  perfectly  bright 
and  tranfparent,  we  afterwards  exhaled  it  to  a 
proper  confiflence,  and  fet  it  in  a  clean  Veffel,  to 
fhoot ;  whereby  we  obtain’d  a  quantity  of  pure 
cryftalline  Salt,  to  which  we  give,  by  way  of 
diftindtion,  the  name  of  the  fir  ft  Salt. 
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Experiment  V. 

48.  The  Liquor  remaining  after  the  Hrft 
Crystallization,  being  again  evaporated  to  a 
due  confiitence,  and  fet  to  fhoot  as  before,  af-> 
fords  a  fmall  proportion  of  another  Salt,  which 
we  call  die  fecond  Salt. 

Experiment  VI. 

49.  The  Matter  left  behind  in  the  Filtre, 
and  in  the  Veflfel,  after  the  laft  Cryilallization, 
being  well  wafhed  with  common  diftilPd  Wa - 
ter,  to  get  out  all  the  remaining  faline  parti¬ 
cles  •,  and  then  carefully  dried,  appears  in  the 
form  of  a  whitifh  Powder,  which  we  call 
Earth. 

50.  And  thus,  by  the  prefent  Analyfis,  the 
Purging  Scarborough  Spaw- Water,  feerns  refol- 
vable  into  four  feiifible  Principles ;  viz,  (1)  an 
aqueous  Fluid *,  (2)  a  firjl  Salt  ;  (3)^  fecond  Salt ; 
and  (4)  an  Earth  •,  and  to  thefe  maybe  added, 
as  lefs  fenfible,  (5)  Air,  and  (6)  a  mineral  Spi¬ 
rit  :  upon  each  of  which  we  fhall  bellow  a  par¬ 
ticular  Examination. 

SECT.  IL 

Of  the  aqueous  Part  of  the  ‘Purging 
Sfaw-JVater. 

1 .  I  t  was  before  obferved  *,  that  the  Purg¬ 
ing  Water  is,  by  Diilillation,  feparable into  an 
aqueous  Part,  and  a  dry  Subilance.  The  pre¬ 
fent  Intention  is  to  examine  this  aqueous  Part, 
and  to  try  whether  it  has  any  of  the  fame  Pro¬ 
perties,  or  Virtues,  as  the  original  Water,  or 

*  See  Part  II.  Se&.  I.  §  33. 
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contains  any  real  Principles,  or  Ingredients, 
thereof,  more  than  common  Water  ;  in  hopes 
of  difcovering  its  office,  and  ufes,  in  this  natural 
Compofition. 

2.  To  the  Eye,  tfiis  aqueous  Part  of  the 
Spaw-Water  appears  not  to  differ,  confiderably* 
from  the  Spaw-Water  itfelf,  or  from  common 
Water;  nor  does  it  differ  considerably  from 
common  diftilfd  Water  to  the  Tafte;  provi¬ 
ded  the  Operation  was  carefully  performed,  in 
clean  Glafs  Veffels,  with  a  moderate  degree  of 
Heat.  But  when  attentively  compared  with, 
or  tailed  againft,  the  naturalSpaW- Water,  frefh 
taken  up  from  the  Well,  it  is  found  to  have 
nothing  of  the  brifknefs,  or  pungency,  the 
light  Bitternefs,  nor  mineral  Flavour,  of  the 
natural  Spaw-Water.  And  when  compared  with 
the  fame  Spaw-Water  that  has  flood,  for  fome 
time,  expofed  to  the  open  Air,  it  is  found  to 
want  both  the  Bitternefs,  and  mineral  Flavour, 
of  the  latter.  Nor  can  the  Smell  diflinguifh  it 
from  common  diflill’d  Water  *,  provided,  as 
was  faid  before,  the  Dilliilation  has  been  care¬ 
fully  performed. 

3.  This  aqueous  Liquor  being  drank,  in  a 
confiderable  quantity,  appears  not  to  have  the 
purgative,  or  other  medicinal  Virtues  of  the  na¬ 
tural  Spaw-Water :  nor  thus  taken,  does  it  feem 
to  differ,  in  any  refpefl,  from  common  diftill’d 
Water*. 

4.  So  again,  when  examin’d  by  other  Expe¬ 
riments,  it  difcovers  no  confiderable  differences 
from  common  dillilTd  Water;  for  it  neither 
turns  red,  or  purple,  with  Galls,  as  the  frefh 
Spaw-Water  does ;  nor  takes  off  the  Acidity  of 
Acids  ;  nor  alters  the  colour  of  Syrup  of  Vio¬ 
lets  ;  nor  lets  fall  an  Earth,  upon  the  addition 

*  See  above,  Se&I,  jj. 
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of  Oleum  Tartari  per  deliquium  ;  nor  turns  Milk  to 
Whey,  when  boiled  therewith  ;  nor  curdles,  but 
lathers,  with  Soap  •,  nor  turns  remarkably  milky 
with  the  Solution  of  Silver  ;  tho*  fome  parcels 
of  this  aqueous  Liquor  have  been  found  to  do 
the  latter,  in  a  fmall  degree.  Its  fpecifick  Gra¬ 
vity  alfo  appears  to  be  the  fame  with  that  of  com¬ 
mon  diftill’d  Water  *. 

5.  Laftly,  by  all  other  kinds  of  Trial,  in 
the  way  of  Infufion,  Decoftion,  Tindure, 
Elixation,  &c.  fo  far  as  they  have  been  hither¬ 
to  made,  this  aqueous  Liquor  appears  not  to 
differ,  confiderably,  from  common  diftill’d 
Water;  or  not  more  than  one  fort  of  common 
Water  does  from  another ;  or  than  any  pure 
and  fimple  Water,  that  has  remain’d  mix’d, 
for  fome  time,  with  the  Ingredients,  or  Princi¬ 
ples,  of  the  Spaw-Water,  will,  after  Diftilla- 
tion,  differ  from  itfelf. 

6.  It  therefore  appears,  upon  the  whole,  that 
this  aqueous  Liquor  differs,  in  numerous  re- 
fpedts,  from  the  natural  Spaw-W ater ;  and  agrees 
fo  fully  with  common  diftill’d  Water,  that  they 
may  very  well  pafs  for  one  and  the  fame  Thing; 
or,  in  the  Judgment  of  the  Senfes,  for  a  kind 
of  pure,  Elementary  Water  ;  whence,  for  di- 
ftindion  fake,  we  fhall  hereafter  call  this  aque¬ 
ous  Liquor,  gain’d  from  the  Spaw-Water,  by 
that  name. 

7.  Hence  it  is  manifeft,  that  the  peculiar 
Properties,  and  Virtues,  of  the  Spaw-Water  do 
not  refide  in  the  Elementary  Water  thereof, 
as  thus  Separated  by  Diftillation ;  and  confe- 
quently,  that  thofe  Properties,  and  Virtues, 
muft  either  remain  in  the  dry  Matter,  left  be- 

*  Compare  this  §  with  $  14,  15,  16,  17,  it,  of  Sedl.  I. 
Part  II. 
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hind  in  the  Operation ;  or  have  efcaped,  or  been 
fome  way  alter’d,  or  deftroy’d  therein. 

8.  That  Air,  and  the  volatile  Mineral  Spirit, 
efcape  in  the  Operation,  we  have  already  had 
more  than  a  Tingle  Intimation*  i  and  fhall  here¬ 
after  enquire  farther  about  it. 

9.  As  for  the  dry  Remainder,  we  fhall  Toon 
proceed  to  examine  its  Contents:  and  if,  upon 
the  whole,  the  Properties,  and  Virtues,  of  the 
Water  can  fairly  be  made  appear,  byourAna- 
lyfis,  without  fuppofing  any  Deftrudlion,  or 
confiderable  Alteration  of  Parts  ;  the  Law  of  a 
phyfical  Enquiry  will  neceffarily  exclude  any 
iuch  Suppofition.  But  if  to  this  there  can  be 
added  a  Recompofition  of  the  feparated  Parts, 
fo  as  to  form  the  original  whole  again,  with  all 
its  Properties  j  the  Matter  will  then  be  out  of 
difpute. 

10.  Plaving,  therefore,  found  that  this  Ele¬ 
mentary  Water  has  no  particular  Virtue,  or 
Property,  different  from  common  diftill’d  Wa¬ 
ter;  and  confequently,  that  no  part  of  the  pe¬ 
culiar  Virtue  of  the  Spaw- Water  depends  there¬ 
on,  any  farther  than  upon  common  diftill’d 
Water  ;  we  proceed  to  examine  what  is  the  of¬ 
fice  and  uie  of  this  Elementary  Water  to  the 
natural  Water  itfelf. 

11.  And  here  it  is  plain,  from  the  Operati¬ 
on  and  the  Thing  itfelf,  that  the  dry  Subftance 
left  behind  in  the  Retort,  or  after  Evaporation, 
was  once  tranfparently  diffolved,  or  kept  un- 
diftinguifhably  fufpended,  in  this  Elementary 
Water ;  even  after  the  Air  and  Mineral  Spirit,  if 
any  fuch  things  there  were,  had  made  their  efcape, 
Whence  it  appears,  that  this  Elementary  Wa¬ 
ter  is,  naturally,  a  kind  of  Menftruum  to  the 

*  See  above,  Sed.  I.  34  and  42. 
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whole,  and  of  ufe  to  hold  the  parts  thereof  to¬ 
gether,  in  a  tangible  fluid  Form.  But  as  this 
Menftruum  is  gradually  drawn  off,  by  Diftilla- 
tion,  or  Exhalation,  from  the  groffer,  or  more 
fix’d,  parts;  thefe  gradually  approach  nearer 
each  other,  and  thus  forming  more  bulky' and 
•ponderous  Concretions,  fall  to  the  bottom,  or 
Hick  to  the  fides  of  the  Vefiel,  till,  at  length, 
the  Menftruum  being  entirely  feparated  from 
them,  they  appear  in  a  dry,  powdry  ftate. 

12.  It  might  lead  us  too  far  from  the  prefent 
Purpofe  to  engage  in  a  particular  Enquiry  into 
the  Nature,  Properties,  Office  and  Ufe  of  Ele¬ 
mentary  Water,  in  general  ;  and  fhew  how  it  is 
naturally  fitted  for  a  Menftruum,  or  Vehicle,  to 
numerous  Subftances,  which  it  occafionallv  car¬ 
ries  along  with  itfelf,  into  the  Veffels  or  Bodies 
of  Vegetables,  Animals,  and  Minerals;  fo  as 
to  promote  their  Growth,  maintain  their  Bulk, 
and  fupport,  refrefh,  and  recruit  the  Individu¬ 
als,  and  produce  many  phyfical  Effects,  parti¬ 
cularly  in  the  Bodies  of  Animals,  &c.  and  there 
is  the  lefs  Occafion  for  this  Enquiry  at  this  pre¬ 
fent,  becaufe  in  our  Chemical  Leblures,  we  have 
endeavour’d  tofum  up  this  whole  Dodxine,  and 
•let  in  a  juft  phyfical  Light*.  Wefhall,  there¬ 
fore,  here  content  ©urfelves  with  obferving  that 
this  Elementary  Water  ferves  as  a  Vehicle  to  the 
reft  of  the  Principles  of  the  natural  Water; 
fo  as  to  keep  them  diffolved,  or  finely  divided 
in  their  Particles,  yet  blended  together,  in  an 
uniform,  compound,  ftate;  whereby  the  whole 
is  fitted  to  enter  all  the  Veffels  of  the  Body  ca¬ 
pable  of  admitting  them:  whence  the  Mineral 
Water  is  fitted  to  produce  its  phyfical  and  me¬ 
dicinal  Effefts. 

'*  See  Chemical  Ledurej,  particularly  Led.  V, 
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13.  And  hence  we  have  a  farther  Intimation 
that  this  mineral  Water  may,  poffibly,  be  no 
more  than  common  Water  impregnated  with 
certain  mineral  Subftances,  which  it  meets  with, 
and  dilfolves,  in  its  PalTage  over  particular 
Beds,  or  Veins,  of  Minerals,  as  it  runs  to  the 
Well  *.  But  the  Confirmation  of  this  Parti¬ 
cular  depends  upon  difcovering  that  the  Water, 
fomewherein  its  Courfe,  is  common  Water,  or 
till,  it  arrives  at  a  certain  Spot,  where  it  begins 
to  change  its  nature,  and  acquire  thofe  particu¬ 
lar  Properties,  Contents,  or  Virtues,  which  we 
find  in  the  natural  Spaw-  Water  ;  and  that  any 
other  common  Water  may  be  thus  impregnated 
by  palling  over,  or  leifurely  draining  thro’,  the 
fame  Beds  :  tho’  our  Enquiry  does  not  hitherto 
reach  fo  far. 

1 4.  But  when  the  whole  of  this  Affair  fhall 
come  to  be  thoroughly  examin’d,  we  may  per¬ 
haps  be  thence  enabled,  in  fome  Cafes,  to 
cover  a  loft  Spring  of  mineral  Water.  That 
mineral  Springs  have  fometimes  been  loft,  or 
dried  up,  we  learn  from  Natural  Hiftory. 
Now  if  this  proceeds  from  hence,  that  the 
Courfe  of  the  Water  is  changed,  or  that  it  has 
found,  or  worn  itfelf  a  new  Paffage,  fo  as  no 
longer  to  run  over  the  Mineral  Beds  whereby  it 
was  before  impregnated  *,  it  may  be,  fometimes, 
proper  to  try  whether  the  Water  cannot  be  de¬ 
rived  into  its  former  Channel  :  for  if  it  can, 
and  the  impregnating  Mineral  Matters  are  not 
wcrnout,  or  exhaufted,  there  mav  be  reafon  to 
hope  that  the  natural  Water  will  be  thus  reco¬ 
ver’d.  Or  if  Water  be  wanting  near  the  Place, 
it  may  be  expedient  to  caft  about,  and  try, 
whether  a  fmall  Rill,  or  fiender  Rivulet,  of 

*  See  above,  Sed.  1.  25. 
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:ommon  Water,  cannot  be  led  from  fome  adja- 
:ent  Parts,  and  directed,  over  the  fame  Beds. 

15.  But  if  a  mineral  Water  fhou’d  be  found 
o  have  loft  its  Virtues,  and  inftead  of  being 
nedicinal,  fhou’d  prove  no  other  than  common 
Vater;  this  might  create  a  Sufpicion,  that  the 
Minerals  which  before  impregnated  the  Water 
re  decay’d,  worn  out,  or  exhaufted  :  Whence 
re  are  directed,  either  to  fupply  thofe  Mine- 
als,  by  throv/ing  frefli  ones,  of  the  fame  fort, 
ito  the  Courfe  of  the  Spring;  or  to  lead  the 
pring  about  to  new  Beds,  of  the  fame  kind  ; 
:  any  fuch  are  to  be  found  adjacent. 

16.  And  if  there  be  any  thing  folid,  or  well 
rounded,  in  thefe  Intimations ;  we  may  hence 
:e  the  neceftity  there  is  for  making  a  ftridt 
arch  into  the  Courfe  of  medicinal  Springs  *, 
id  becoming  acquainted  with  the  Beds,  orMi- 
:rals  over  which  they  run :  as  by  this  means 
e  may  not  only  be  enabled  to  prolong  the 
ite  of  a  Mineral  Water,  or  prevent  its  decay  ; 
it  alfoto  reftore  it  when  loft  ;  and  to  make,  al- 
r,  or  improve  Mineral  Waters  at  pleafure. 
at  this  is  a  Subject  that  requires  more  Labour 
tan  has  hitherto  been  beftow’d  upon  it  •,  and  if 
ought  to  perfe&ion,  might  be  a  noble  Reward 

1  a  diligent  Enquirer, 


SECT  III. 

3/  the  Firft  Salt  of  the  Purging  Water . 

1.  Besides  the  Elementary  Water,  above 
amin’d,  we  fhall  find,  by  the  prefen  t  A- 
lyhs,  that  the  Purging  Scarborough  Water 
ntains  (1)  a  neutral  Purgative  Salt;  (2)  an 

rual  Sea«Salt  ;  and  (3)  an  alkaline  Earth  : 
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All  three  left  behind,  in  a  mix’d  State,  afire 
Evaporation,  under  the  form  of  a  dry,  powdr 
Subftance. 

2.  When  this  dry  Subftance  is  put  to  a  pro 
per  proportion  of  diftill’d  Water,  the  greate 
part  of  it  readily  diflolves  therein  •,  whilft 
fmaller  part  falls  to  the  bottom  *,  leaving  th 
Liquor  greatly  altered  in  Tafte  and  Virtue,  ac 
cording  to  the  Obfervations  above  delivered  * 
And  if  the  Liquor  be  now  poured  off  clear,  c 
be  feparated,  by  the  Filtre,  from  the  grofii 
part ;  and  more  diftill’d  Water  be  boiled  alon 
with  what  falls  to  the  bottom,  or  remains  i 
the  Filtre;  all  the  Particles  that  are  thus  cn 
pable  of  diffolving  in  diftill’d  Water,  will  t 
taken  up  thereby  ;  and  after  another  Filtratior 
and  Drying,  a  fix’d  Powder,  incapable  of  di: 
folving  in  diftill’d  Water,  be  left  behind.  An 
thus,  this  firft  dry  Subftance  will  be  feparate 
into  a  part  that  is  foluble  in  Water ;  and  anc 
ther  that  is  infoluble  therein  ;  or  into  what  th 
Chemifts  call  a  faline,  and  an  earthy  part :  th 
faline  part  remaining  diflolved  in  the  diftill’ 
Water,  and  the  earthy  part  appearing  in  i 
own  dry  form. 

3.  But  here  a  Difficulty  may  occur,  or  a 
Argument  be  raifed  againft  the  Juftnefs  of  01 
Analyfis  ;  4  4  as  if  it  had  introduced  a  conf 
44  derable  Alteration,  or  actually  produced  th 
44  fix’d,  earthy  part;  no  Signs  whereof  af 
44  pear,  to  the  Senfes,  in  the  original  Wate; 
44  And  the  Argument  may  feem  ftrengthen’ 
sc  by  this,  that  the  Elementary  Water,  or  com 
“  mon  diftill’d  Water,  will  not  now  diffolw 
“  or  take  up,  the  earthy  part  again,  but  lei 
4  4  it  fill  to  the  bottom  ;  as  having  no  affinit 
44  with  it.  Flow,  therefore,  cou’d  thisEart 

*  See  Sed,  1.  45 - 47. 
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■  make  a  natural,  conftituent  part  of  the 
W ater  ? 

4.  The  Anfwer  is  eafy,  provided  we  recol- 
ft  what  was  formerly  obferv’d  *,  of  an  ear¬ 
ly  Matter  foon  manifefting  itfelf  in  the  Spaw- 
^ater ;  both  upon  a  natural  and  artificial  Eva- 
mation  3  whence  it  appears  that  fuch  an  earthy 
latter  is  naturally  contain’d  therein  ;  but  to 
nder  it  vifible,  requires  that  a  part  of  the 
lementary  Water  be  nrft  feparated  ;  whence 
.rthy  particles  coming  nearer  to  each  other ;  or, 
the  modern  Phrafe,  within  the  Spheres  of 
ch  others  Attraction  they  thus  form  groffer 
irticles,  or  Clufters,  fo  ftrong  as  not  to  be 
oke,  or  have  the  Force  wherewith  they  at- 
idt  each  other,  over-powered  by  the  lefler 
)rce  wherewith  they  attraCl  the  Particles  of 
rater :  But  if  once  this  Cohefion  is  broke  by 
ng  Triture,  or  otherwife,  and  the  earthy 
articles  be  render’d  extreamly  fine,  as  they 
P  in  tli£  natural  Water,  then  they  unite  more 
adily  with  the  particles  of  the  Water,  than 
ith  each  other  ;  and  are  thus  eafily  kept  afun- 
r.  Hence,  to  make  the  Elementary  Water 
ce  up  this  earthy  Subftance  again,  we  are  di- 
fted  to  grind  it  fine  ;  and  unite  it  intimately 
■th  a  large  proportion  of  the  Elementary  Wa- 
And  by  this  means,  not  only  earthy,  but 
en  metallick  Bodies,  are  made  to  diffoive, 
mfparently,  in  Water ;  viz.  by  reducing 
2m  to  fmall  particles,  and  lefiening  their  Force 
Cohefion.  But  this  Affair  may  be  farther 
.ar’d  up,  when  the  earthy  Part  of  the  Spaw- 
ater  comes  to  be  examin’d :  at  prefent,  we 
2  chiefly  concern’d  with  the  faline  one. 

5-  Some  Gallons  of  the  filter’d  faline  Solu- 
>n  above-mention’d  being  evaporated  to  a  due 

7  See  Part  XI,  Sedf:.  I,  20,  21,  39,  40,  43,  4-1- 
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Confidence,  and  fet  to  crydallize  for  fevei 
days,  we  at  length  obtain’d  a  confiderable  qua 
tity  of  a  pure  Salt,  in  the  form  of  tranfpare 
cry  dais  ;  which  were  afterwards  carefully  drie< 
in  a  fliady  Place. 

6.  We  pick’d  out  a  few  of  thefe  Crydal 
which  appear’d  to  be  the  mod  perfect,  or  tri 
ed  fhot;  and  examining  them,  by  the  Eyi 
found  they  confided  of  two  broader,  and  tw 
narrower  Sides  *,  each  two  being  equal  and  p; 
rallel ;  but  the  former  thrice  the  breadth  t 
the  latter.  The  two  broader  Sides  terminal 
at  one  end  of  the  Shoot,  in  a  fmall  incline 
Plain,  forming  a  lharp  Ridge ;  and  the  tw 
narrower  Sides  terminate  pyramidal,  at  theothc 
end  of  the  Shoot,  in  two  fmall  Plains,  incline! 
the  contrary  way  from  the  former,  and  ri  fi  n« 
alfo  to  a  fmall  Ridge,  or  Point.  Two  fain 
pyramidal  Figures  appear  within- fide  the  Shoot 
the  one  riling  from  the  dat,  the  other  from  th 
pointed  end,  as  from  a  Bafis  j  and  driking  ou 
their  Vertices  towards  each  other :  but  neithe 
of  them  reaches  above  a  third  part  of  the  who! 
length  of  the  Shoot. 

7.  In  the  Parcel,  or  Heap,  this  Salt,  wher 
perfectly  refined,  appears  white,  and  fhining, 
or  glofly ;  almod  like  a  Parcel  of  white  Sugar- 
Candy:  tho’  when  examin’d  clofer,  the  Shoot: 
are  more  dat  and  T ape-like  than  in  that.  Wher 
a  large  quantity  is  made  at  once,  fome  of  the 
Cry  dais  are  ufually  as  big  as  the  end  of  the  lit¬ 
tle  Finger  5  and  fome  much  larger,  fo  as  to 
weigh  feveral  ounces.  But  the  greated  part  is 
commonly  fmall,  and  dat  •,  tho’  perfectly  tran- 
fparent  j  and,  when  examin’d  with  a  Micro- 
fcope,  of  the  fame  dgure  as  the  larger. 

8.  This  Salt  has  no  perceptible  Odour  ;  but 
fades  remarkably  bitter  5  and  pretty  readily 

diffolves 
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flolves  in  the  Mouth  ;  at  the  fame  time  feem- 
g  to  penetrate  deep  into  the  Tongue;  tho* 
ithout  that  naufeous,  or  difagreeable,  Senfa- 
)n,  which  is  imprefs’d  by  Epfom  Salt.  It 
ill  alfo  relent,  or  diffolve,  by  the  Moifture  of 
e  Air  ;  and  is  therefore  belt  kept  in  a  dole 
)pp’d  Glafs,  and  in  a  fliady  place,  which  pre- 
nts  its  being  turn’d  white,  and  curdly,  or 
ving  its  tranfparency  deftroy’d  by  the  Heat 
the  Sun. 

9.  When  dry,  it  feels  fmooth  to  the  Touch, 
I  breaks,  or  fnaps,  with  an  audible  noife,  be- 
ixtthe  Fingers  ;  and  when  broke,  does  not 
pear  fiftulous,  or  hollow,  like  Nitre ;  but 
id,  and  continued  throughout. 

10.  Being  laid  upon  a  hot  Iron,  and  held 
er  a  clear  Fire,  it  foon  melts,  or  appears  in 
aqueous  form  ;  then  quickly  rifes,  or  fwells, 
>lently,  and  turns  to  a  white,  fpungy,  ra- 
.ed  Mafs,  or  Calx:  and  tho*  long  detain’d 
the  Fire,  does  not  change  its  nature,  or  run 
0  Glafs,  like  Borax;  but  flill  remains  fo¬ 
ie  in  Water ;  and,  by  Cryftallization,  re- 
:ible  again  to  Salt,  of  its  own  natural  Figure 
1  Properties  ;  without  any  confiderable  lofs. 
hence  it  appears,  that  what  the  Salt  lofes,  by 
s  degree  of  Heat,  is  fcarce  any  thing  more 
n  Water;  as  Water,  alone,  repairs  the  lofs, 

11.  This  Salt  pretty  readily  diffolves  in  al- 
ft  twice  its  own  Weight  of  cold  Water; 
s  making  a  bitter  Solution,  fomewhat  difa- 
eable  to  the  Tafte;  but  if  more  Water  be 
ed,  the  Bitternefs  is  thereby  proportionably 
m’d  ;  fo  that,  at  length,  the  Liquor  may 
render’d  as  agreeable  to  take,  bating  for  the 
(knefs,  which  is  here  wanting,  as  the  natural 
lw- Water  which  afforded  the  Salt. 
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12.  A  ftrong  Solution  of  this  Salt  in  Water 
turns  white,  or  milky,  upon  the  addition  of  i 
few  drops  of  the  Solution  of  Silver  in  Aqua  for  ¬ 
th.  But  whether  this  proceeds  from  the  nature! 
of  the  Salt,  or  from  fome  fmall  admixture  of 
Sea-Salt  therewith,  our  Experiments  have  not 
hitherto  fatisfacforily  determined. 

13.  The  other  Experiments  ufually  employ’d 
to  difcover  Sea-Salt,  do  not  manifeft  any  con' 
fiderable  quantity  thereof  to  be  contain’d  in  thi« 
Salt ;  which  makes  no  Ebullition,  nor  affords 
any  perceptible  Heat,  Fume,  or  Vapour,  upor. 
the  addition  of  Oil  of  Vitriol  *,  tho’  it  Ihou’d 
feem  as  if  a  quick  Nofe  may  here  difcover  fome 
fmall  .tendency  towards  the  Odour  of  Spirit  oi 
Sea-Salt.  It  is  alfo  obfervable  that  the  Salt  it 
felf  crackles,  a  little,  when  thrown  into  the 
Eire.  And  hence  we  may  be  led  to  fufped, 
that  a  little  Sea-Salt  is  mix’d  along  with  it  *,  efpe- 
cially,  as  we  fhall  hereafter  * ;  that  it  is  natu 
rally  intermix’d  with  Sea-Salt  in  the  Spaw- 
W ater,  and  fhoots  in  a  Liquor  where  that  Salt 
is  certainly  contain’d:  whence  fome  few  Parti¬ 
cles  of  Sea-Salt  may  eafily  adhere  thereto.  But 
this  requires  to  be  verified. 

14.  It  may  properly  be  called  a  neutral  Salt, 
as  it  neither  alters  the  neutral  blue  Colour  of 
Syrup  of  Violets,  nor  makes  any  Conflict,  or 
Ebullition,  with  Spirit  of  Vitriol,  or  other  A- 
eids  ;  nor  with  Oil  of  Tartar  per  deliquium ,  or 
the  Solutions  of  other  fix’d  alkaline  Salts. 

15.  And  yet  this  Salt  curdles  Milk,  and  turns 
the  thinner  part  to  Whey,  by  being  boiled 
therewith  ;  about  the  quantity  of  a  Dram  aft* 
ing  as  ftrongiy,  in  this  manner,  as  near  a  quart 
of  the  Water.  Nor  does  the  Whey  thus  made1, 
with  the  Salt,  common  Water,  and  Milk,  ap- 

*See  below,  Se&.  W.  3,  4. 
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ear,  in  any  refped,  to  differ  confiderably  from 
tat  made  with  Milk  and  the  natural  Water, 
'his  Whey  goes  under  the  name  of  Scarborough 
Vhey  *,  and  is  found  to  be  a  foft,  agreeable, 
urgative  Liquor. 

1 6.  A  quarter  of  an  ounce  of  this  Salt  being 
iffolved  in  about  a  quart  of  common  Water  ; 
re  Solution,  upon  examination,  appears  not  to 
iffer  from  the  natural  Spaw-Water  in  any  thing 
Ife  but  the  want  of  the  Chalybeate  Spirit,  a 
ttle  Sea-Salt,  and  a  due  proportion  of  alkaline 
larth.  Whence  we  have  an  eafy  Method  of 
taking  an  artificial  Water,  refembling  that  of 
le  natural  Spaw,  in  fome  principal  refpeds. 

17.  A  quarter  of  an  ounce  of  this  Salt  being 
:iffolved  in  about  fix  ounces  of  common  Wa- 
iv,  and  drank  as  a  Purge,  by  a  Man  in  Health, 
f  an  ordinary  Confiitution  $  it  began  to  operate 
1  the  fpace  of  an  hour,  and  in  half  an  hour  af- 
?r,  gave  four  eafy  Motions  downwards,  with- 
ut  Griping  or  Sicknefs ;  and  without  at  all 
nking  the' Spirits;  but  rather  remarkably  rai- 
ng  them ;  and,  at  the  fame  time,  proving 
onfiaerably  diuretick  ;  after  the  manner  of  the 
a tural  Spaw-Water.  And  the  like  Effects  have 
een  found  by  feveral  Perfons,  upon  taking  the 
ime  quantity  of  the  Salt,  or  a  little  more,  in 
le  fame  manner. 

18.  And  thus  it  has  been  found  an  excellent 
’urgative  ;  far  exceeding  Epfom  Salt,  Glauber's 
alt,  Sal  Polychrefium ,  Tartarum  ’Tartarizatum , 
ffeam  of  Tartar,  Manna,  &c.  in  coftive  Ha¬ 
lts,  and  hypochondriacal  Conftitutions  ;  as  it 
oes  not,  like  the  common  Purgatives,  tie  up 
te  Body,  after  the  Operation  is  over;  but 
:aves  it  free  and  open. 

19.  The  Experience  hitherto  had  of  this  Salt 
annot  be  expeded  fully  to  manifeft  its  Virtues ; 

as 
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as  being  a  Thing  not  yet  fufficiently  brought  in¬ 
to  Pradtice  :  but  Trials  enough  have  been  made 
to  Jfhew  that  it  is  innocent ;  and,  in  many  Ca^ 
fes,  ferviceable.  We  leave  it  for  Phyficians  to 
determine,  whether,  from  the  fhort  Hiftory 
here  given  of  it,  the  known  Virtues  of  the  Wa¬ 
ter,  and  the  Refult  of  the  prefent  Analyfis, 
this  Salt  may  not  be  fuccefsfully  ufed  in  the 
Dropfy,  Jaundice,  Obftrudtions  of  the  Prim# 
Vice  and  Vifcera ,  the  Gravel,  Stone,  and  other 
Diforders  of  the  urinary  Paffages  ;  the  Iliac 
Paffion,  the  Cholick,  Hypochondralcal  and 
Hyfterical  Diforders,  obftinate  Intermittenrs, 
the  Scurvy,  Rheumatifm,  Gout,  &c. 

20.  From  feeing  the  good  Effedts  which  this 
Salt  has  had,  in  fome  of  thefe  Cafes,  Mr.  Culmer 
Cockerill ,  a  judicious  and  experienc’d  Surgeon 
and  Apothecary  at  Scarborough ,  has  been  pre-  ; 
vailed  upon  to  make  it,  for  Sale,  under  the  ! 
name  of  the  Scarborough  Salt.  The  Wa-  .• 
ter  indeed  affords  it  but  in  a  fmall  Proportion  ; 
and  the  Operation  required  to  make  it  is  tedi¬ 
ous  ;  whence  it  cannot  be  fold,  quantity  for 
quantity,  fo  cheap  as  that  called  Effom  Salt,  or 
Glauber’s  Salt :  but,  as  the  Dofe  of  the  Scar-  ! 
borough  Salt  is  much  fmaller  than  of  thofe  ;  and 
its  V  irtues,  fo  far  as  hitherto  appears,  incompa- 
rably  greater  *,  there  will,  upon  the  whole,  be 
no  great  difference  in  the  Price,  dofe  for  dofe. 

21.  By  comparing  what  is  here  related  of  this 
Salt,  with  the  other  parts  of  the  prefent  Ana¬ 
lyfis,  it  will  appear  that  the  purgative  Virtue 
of  the  Scarborough  Spaw-Water  chiefly  refides 
in  this  neutral  Salt :  for  neither  the  Elementa¬ 
ry  Water,  the  fecond  Salt,  the  Earth,  the  Air, 
or  Mineral  Spirit,  are  properly  purgative :  J 
whence  by  obtaining  this  Salt,  we  have  the 
purgative  Subftance  of  the  Water  highly  con-  . 

centra  ted,  : 
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centrated,  or  brought  into  a  very  fmall  Com- 
pafs  *,  fo  as  to  be  at  all  times  ready,  for  making, 
in  all  Places,  an  artificial  Scarborough  Water, 
or  Scarborough  Whey  ;  that  fhall  not  differ,  con- 
fiderably,  from  the  naturalWater,  long  kept ;  or 
from  the  Whey  made  on  the  Spot.  For,  by 
long  keeping,  the  Mineral  Spirit  islofftothe 
Water  ;  and  in  making  the  Whey,  it  is  entire¬ 
ly  diiTipated  by  the  Doiling  Heat,  employ’d  in 
the  Operation. 

22.  Another  Ufe  of  this  Scarborough  Salt 
may  be  to  quicken,  or  .  increafe  the  purgative 
Virtue  of  the  Water  occafionally,  or  where  it 
fhall  be  judged  neceffary  *,  as  by  this  means  a 
fmall  quantity  of  the  Water  may  foon  produce 
the  Eifiedt  expedted  from  a  larger.  And  in  fome 
Cafes,  as  particularly  in  Dropfies,  and  leuco- 
phlegmetick  Habits,  it  may  feem  improper  to 
drink  freely  of  the  Water  itfelf  •,  efpecially  if  it 
does  not  pafs  readily  off :  whereas  the  prudent 
Ufe  of  this  Salt  may  fo  far  quicken  the  Opera¬ 
tion,  and  haflen  the  Difcharge,  as  to  render 
the  Water  beneficial,  where  it  might  otherwife 
prove  pernicious. 

23.  So  again,  where  Purgatives  are  neceffa¬ 
ry,  in  order  to  prepare  the  Body  for  a  Courfe 
of  the  Waters  •,  perhaps  a  more  fuitable  Medi¬ 
cine  cou’d  fcarce  be  ufed,  for  this  Intention, 
than  the  Scarborough  Salt.  And  pofiibly,  in 
many  Cafes,  it  might  be  an  excellent  Substitute 
for  the  Water  itfelf ;  as  particularly  in  hot  in¬ 
flammatory  Diforders,  Hedtical  Cafes,  Ulcers 
of  the  Lungs,  &c.  where  the  Chalybeate,  Mi¬ 
neral  Spirit,  naturally  abounding  in  the  Water, 
might  be  improper. 

24.  We  recommend  it  to  farther  Trial,  to 

difcover  the  medicinal  Virtues  and  Ufes  of  this 
Salt,  taken  not  in  the  way  of  a  Purgative,  but 
...  I  "as 
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as  an  Alterant,  in  fmall  dofes  ;  in  which  qua¬ 
lity  we  have  fome  Reafons  to  expeCt  it  may  be 
found  eminently  ferviceable,  in  feveral  ftubborn* 
chronical  Difeafes  ;  being  ufed  either  alone,  or 
along  with  other  Alterants.  But  it  is  not  our 
Defign,  at  prefent,  .  to  be  large  upon  this 
Head  :  tho*  we  hope  to  have  dropp'd  fome  im- 
proveable  Intimations  about  the  medicinal  Vir¬ 
tues,  and  Ufes,  of  this  Sain 

25.  The  Kind  of  this  Salt  comes  next  to  be  con- 
fider’d  *,  which  mull  be  determin'd  by  its  Figure, 
Properties,  and  Effects*  Its  Figure,  with  fome 
of  thefe  Properties  arid  EffeCts,  are  mention’d 
above  •,  and  thefe  may  be  fufficient  to  fhew  that 
this  Salt  is  neither  Nitre,  Sea-Salt,  Vitriol,  Bo¬ 
rax,  Sal-afnmoniac,  Epfom  Salt,  Glauber's  Salt, 
Sal  Polychrejlum ,  nor  Dr.  Lifter's  calcarious  Ni¬ 
tre  ;  but,  fo  far  as  hitherto  appears,  a  Salt  fui 
Generis ,  and  not  properly  referable  to  any  known 
Species.  But  to  make  this  fully  appear,  in  the 
ftriCt  induCHve  Method,  wou’d  Carry  us  too  far 
from  the  Defign  of  the  prefent  Analylis  ;  which 
is  only  to  open  the  Subject. 

2 6.  It  feems  owing  to  the  particular  Nature 
of  this  Salt,  that  it  raifes  the  Spirits,  or  gives 
a  conliderable  degree  of  Alacrity,  in  Purging  j 
which  Effed:,  in  the  Water,  is  ufually  attri¬ 
buted  to  the  Mineral,  or  Chalybeate,  Spirit, 
naturally  contained  therein.  But  as  the  Salt  af¬ 
fords  no  Signs,  upon  examination,  of  its  con¬ 
taining  any  Mineral,  or  Chalybeate  Spirit,  nor 
of  any  way  participating  of  Iron  ;  and  yet  has 
this  EffeCt  j  it  may  hence  be  reafonably  fufpeCt- 
ed,  that  it  is  not  the  Mineral  Spirit  in  the  Wa¬ 
ter,  but  the  neutral  purgative  Salt  therein,  that 
produces  this  extraordinary  EffeCt. 

27.  It  was  before  obferv’d,  that  the  natural 
purgative  Water  has  a  bittcrifh  Tafte  v  and  is 

*  found 
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found  to  grow  more  and  more  bitter  in  Evapo¬ 
rations,  as  the  aqueous  Part  flies  off,  and  leaves 
the  faline  Matter  behind,  condenfed  or  brought 
clofer  together  *,  whence,  at  laft,  the  bitternefs 
becomes  ftrongeft  in  the  Salt  itfelf.  And  as  no 
bitternefs  is  found  in  any  other  of  the  Princi¬ 
ples  ;  it  hence  appears  that  the  natural  bitterifh 
Tafte  of  the  Water  (as  well  as  its  purgative, 
and  diuretick  Virtue,  together  with  the  Alacri¬ 
ty  it  gives  in  Purging)  is  owing  to  this  fame 
Salt. 

28.  The  Ufe  of  this  Salt  in  the  Water,  may, 
therefore,  appear  to  be  the  rendering  of  it  na¬ 
turally  bitterifh,  ftomachick,  exhilerating,  diu¬ 
retick,  purgative,  deobftruent,  or  cleanfing  ; 
whereby  the  whole  is  the  better  fitted  to  be  re¬ 
ceived  by  the  Stomach,  and  to  promote  the  na¬ 
tural  Secretions  and  Excretions,  open  ObftruCti- 
ons,  difcharge  noxious  Humours,  and  carry  it¬ 
felf  agreeably  off,  without  burthening  Nature, 
or.  caufing  Sicknefs,  Griping,  or  Uneafinefs  i 
as  the  common  Purgatives  of  the  Shops  ufually 
do  •,  but,  on .  the  contrary,  operating  with  a 
degree  of  Pleafure  j  and  giving  additional  Vi¬ 
gour  to  the  Body. 

29.  And  as  this  Salt  mull  be  allow’d  the  chief 

Principle,  or  Ingredient,  in  the  Water,  pro¬ 
ductive  of  thefe  EffeCts,  it  may  be  accounted  a 
principal  Fryit  of  the  prefent  Analyfis,  to  have 
found  that  this  Salt  is  feparable  from  the  other 
Principles,  and  reducible  to  a  dry,  portable 
form,  capable  of  preferving  its  Virtues  unim¬ 
pair’d  by  Time,  or  Place :  whence  we  are  willing 
to  hope  that  fome  Advantage  may  be  derived  to 
the  Art  of  Medicine;  -  ' 
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SECT  IY. 

Of  the  Second  Salt  of  the  'Purging  W ater. 

1.  After  the  firft  Salt  is  fully  fhot  out  of 
the  fltred  Solution  of  the  dry  Matter,  left  up¬ 
on  the  Evaporation  of  th'^  Water,  a  faline  Li¬ 
quor  flill  remains  behind  \  which  being  again 
evaporated  to  a  due  Confiftence,  and  fet  to  cry¬ 
stallize,  for  feveral  days,  thereat  length  appears 
a  very  different  Salt  from  the  former ;  and  in  a 
much  Smaller  Proportion,  Scarce  exceeding  an 
eighteenth  Part  thereof :  tho’  fome  variation  hap¬ 
pens  in  the  proportion,  according  to  the  diffe¬ 
rence  of  the  Seafon,  alterations  of  the  Weather, 
or  other  Accidents. 

2.  This  Second  Salt,  by  the  Figure  of  its 
Cryflals,  its  Properties  and  Effects,  upon  Exa¬ 
mination,  appears,  in  no  refpeft,  to  differ  from 
common,  or  Sea- Salt  ;  as  lhooting  cubical, 
tailing muriatick,  crackling  in  theFire,  making 
a  flrong  Ebullition,  growing  hot,  and  emitting 
a  copious,  white,  pungent  Vapour,  with  Oil  of 
Vitriol ;  and  manifefting  itfelf  to  be  Sea-Salt  up¬ 
on  all  T  rials, 

3.  When  the  Cryftallization  for  the  firffc  Salt 
is  haflily  perform’d  ;  as  may  happen  upon  boil¬ 
ing  the  Liquor  too  high,  or  fetting  it  to  fhoot 
in  too  hot  a.  Place,  this  fecond  Salt  is  found  to 
concrete  and  flri-ke  along  with  the  other  fo  as 
to  form  irregular  Lumps,  or  Cluflers,  having 
neither  the  Figure  of  the  true  Scarborough  Salt, 
nor  of  Sea-Salt.  But  it  is  eafy  to  feparate  them 
from  each  other,  by  fuffieiently  diluting  the 
whole  with  fair  Water  •,  and  fetting  the  Solution 
to  cryflallize  flowly,  in  a  cool  Place :  for  thus  the 
Scarborough  Salt  will  always  fhoot  firfl,  and 
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leave  the  Sea-Salt  behind,  difiolved  in  the  J  i- 
quor*,  according  to  the  Law  of  Gryftallizatior 
whereby  the  Salt  that  diffolves  moft  copiouf 
in  Water  conftantly  Hioots  lad. 

4.  But  as  there  is  no  great  difference  betwixt 
the  Scarborough  Salt  and  Sea-Salt,  with  regard 
to  their  Solubility  in  Water,  tho’  Sea-Salt  dif¬ 
folves  fomewhat  more  copiouflv  therein  •,  this 
occafions  a  difficulty  in  obtaining  the  Scarborough 
Salt  perfedtly  free  from  Sea-Salt,  at  the  firft 
Operation.  And  hence,  as  the  Scarborough  Salt 
is,  in  the  Spaw-Watsr  itfelf,  naturally  mix’d 
with  Sea-Salt  ;  and  manifeftly  fhoots  in  a  Li¬ 
quor  confiderably  impregnated  therewith  ;  and 
more  particularly,  as  they  are  both  difpofed  to 
cryftallize  nearly  at  the  fame  time ;  it  may  well 
be  expected  that  the  Scarborough  Salt  will  par¬ 
ticipate  a  little  of  Sea-Salt,  unlefsCare  b  .*  taken 
to  feparate  them  thoroughly  from  each  other, 
by  repeated  Cryftallization,  with  the  freffi  ad- 
dition  of  pure,  or  diftilfd  Water. 

5.  The  dry  Remainder,  after  a  total  Evapo¬ 
ration  of  the  aqueous  part  of  the  Mineral  Wa¬ 
ter,  is  found  to  make  a  confiderable  Ebullition 
with  Oil  of  Vitriol,  or  other  ftrong  Mineral 
Acid  ;  and  as  Sea- Salt  is  found  to  do  the  fame, 
it  might  hence  be  fufpedted  that  this  Effedt,  in 
the  dry  Remainder,  is  owing  to  the  Sea-Salt  it 
contains.  But  tho*  the  Sea-Salt  in  the  dry  Re¬ 
mainder  may  have  fome  lhare  in  this  Effedt  ; 
yet,  as  it  will  appear  hereafter  *  that  the  Earth 
of  the  Spaw-Water,  even  when  thoroughly 
wafh’d  by  repeated  additions  of  diftill’d  Water, 
to  get  out  all  the  faline Particles,  will  ftill  make 
a  ftrong  Effervefcence  with  Oil  of  Vitriol ;  this 
Effedt  muft  not  be  wholly  attributed  to  the  Sea- 
Salt  contain’d  in  the  dry  Matter. 

*  See  Sed.  V, 
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6.  It  wou’d  be  unneceffary,  in  this  Place,  to 
enquire  particularly  into  the  Nature,  Properties 
and  Effects  of  Sea-Salt,  tho’  this  be  allow’d  a 
Principle  in  the  Scarborough  Spaw-Water  ;  as 
thefe  are  pretty  generally  known,  and  have  al¬ 
ready  been  touched  upon  in  the  firft  Part  of 
the  prefent  Enquiry.  It  may  be  thought  more 
neceffary  to  jfhew  that  it  is  not  an  adventitious 
Thing,  or  a  merely  accidental  Part,  rather  than 
a  Principle,  in  the  Water  ;  as  might  be  fufpedl- 
ed  from  the  adjacency  of  the  Sea  to  the  Well. 
But  as  Sea-Salt  is  found  in  this  Water  in  all 
feafons  of  the  Year,  and  at  all  times  of  the 
Tide,  and  appears  naturally  to  exift  infeparably 
from  it,  in  its  perfedt  State  *,  we  rather  incline 
to  make  it  a  Principle,  or  condiment  Ingredi¬ 
ent  ;  and  as  fuch  proceed  to  enquire  of  what 
phyfical  Ufe  it  may  be  to  the  Water. 

7.  It  is  a  known  Character  of  Sea- Salt  to  be 
prefervative,  or,  in  fome  degree,  preventive  of 
Putrefadtion  in  certain  Bodies  *,  on  which  account 
it  may  be  fufpedted  that  this  is  one  phyfical  Ufe 
of  it  to  the  Scarborough  Water.  But  we  have 
not  hitherto  had  an  Opportunity  of  verifying,  or 
falfifying,  this  Sufpicion,  by  particular  Expe¬ 
riments.  The  purging  Scarborough  Water  is 
known,  by  repeated  Trials,  to  putrefy  in  Time, 
upon  Stagnation,  or  being  clofe  confined  in 
Glades*,  fo  as  to  become  extreamly  fetid,  and 
alter  in  its  Texture  and  Principles *,  tho’  it  will, 
at  length,  fpontaneoufly,  grow  fweet,  and  po¬ 
table  again:  But  whether  the  Sea-Salt  natural¬ 
ly  contain’d  in  it,  tends  to  preferve  it  found, 
or  prolong  its  perfedl  State,  has  not  yet  been 
made  appear  by  diredt  Proof,  or  Experiment. 
It  may  here  deferve  to  be  mention’d  that  even 
Sea- Water,  which  is  fo  highly  impregnated 
with  Salt,  will  dill  putrefy  upon  Stagnation, 
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or  clofe  Confinement,  after  the  manner  of  the 
Scarborough  Spaw -Water ;  tho’  it  ftiou’d  feem 
that  this  Putrefaction  is,  for  fome  time,  prevent¬ 
ed  by  the  Salt,  or  its  natural,  found  Hate  pro- 
traded. 

8.  So  again,  it  is  prefumed  that  Sea-Salt  has 
the  Power  of  quickening  Purgatives,  and  act¬ 
ing  as  a  Stimulus  in  the  Body :  but  whether  the 
Scarborough  Salt  has  its  purgative  Virtue  increa- 
fed,  or  diminilhed,  by  a  fmall  admixture  of 
Sea-Salt,  we  are  not  hitherto  fully  fatisfied ; 
but,  on  account  of  fome  Obfervations,  and  Ex¬ 
periments,  incline  to  think  that  fuch  an  admix¬ 
ture  rather  lefiens  than  heightens  its  purgative 
Virtue.  A  large  addition  of  Sea-Salt  certainly 
does  fo.  Nor  will  that  Scarborough  Salt,  which, 
in  the  making,  remains  confiderably  mix’d  with 
Sea-Salt,  operate  near  fo  brifkly  as  the  Scarbo¬ 
rough  Salt  well  refined,  and  thoroughly  fepara- 
ted  from  Sea-Salt. 

9.  Reafons,  chemical  Experiments,  and  Ob¬ 
fervations  are  produced  to  fhew  that  Sea- Salt 
pafies  unalter’d  in  its  Nature  and  Properties 
thro’  the  Bodies  of  Animals ;  as  being  recover¬ 
able  from  the  Blood,  Urine,  &c.  in  full  pof- 
feffion  of  its  Virtues ;  and  reducible,  by  Cry- 
ftallization,  to  its  natural  form.  And  as  this 
Salt,  in  a  moderate  quantity,  is  alfo  allow’d 
grateful  to  the  Tafte,  or  capable  of  giving  an 
agreeable  Relifh  to  certain  Liquids,  at  the  fame 
time  rendering  them  more  acceptable  to  the  Sto¬ 
mach,  and  tending  to  prevent  unnatural  Chan¬ 
ges,  or  the  firft  Steps  to  Putrefaction,  in  the 
Body;  it  fhou’d  feem,  that  thefeare  other phy- 
fical  Ufes  of  this  Salt,  in  the  Water  ;  as  it  may 
pafs  therewith  thro*  the  feveral  Stages  of  Cir¬ 
culation,  and  afterwards  goes  off  unchanged, 
by  all  the  Powers  and  Menftruums  of  the  Bo- 
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dy.  But  whether  thefeUfes  are  rightly  affign’d, 
mu  ft  be  determin’d  by  farther  Experience. 

10.  And  here  we  defire  it  may  be  kept  con- 
ftantly  in  mind,  that  tho’  we  fometimes  pro- 
pofe  Conjedlures,  and  offer  what  may  appear  to 
ourfelves,  probable  Reafons  of  Things;  as  pre¬ 
fuming  that  they  are  founded  in  Obfervation, 
or  Experiment  ;  yet  we  efteem  them,  and  de¬ 
fire  they  ftiou’d  be  efteem’d  by  others,  no  more 
than  Attempts  to  difcover  Realities,  ortheFadls 
and  Laws  of  Nature ;  without  at  all  pretend¬ 
ing,  or  even  hoping,  to  have  found  them,  till 
they  are  verified,  and  demonftratively  proved  to 
be  fo,  according  to  the  ftricb  Rules  of  phyfical 
Induction.  And  in  this  Light  we  defire  to  have 
the  prefent  Analyfis,  and  the  intended  continu¬ 
ation  of  it,  confider’d.  For  its  impoffible,  in 
the  prefent  imperfedt  State  of  Natural  and  Ex¬ 
perimental  Philofophy,  to  render  a  phyfical  En¬ 
quiry  into  a  copious  and  intricate  Subjedt,  per¬ 
fect  at  the  firft  Attempt. 

11.  And  hence,  tho’  we  conftantly  endea¬ 
vour,  as  much  as  poflible,  to  proceed  in  the 
Indudtive  Method  ;  yet  no  folid  Judgment  can 
be  form’d  of  the  Nature,  Extent,  and  Ufe,  of 
the  Art  of  Induction,  from  this  rude  Draught, 
or  bare  Beginning  of  an  Enquiry  ;  to  continue 
which,  with  the  defired  Succefs,  and  bring  it  to 
a  full  Period,  will  require  much  more  Labour 
of  Thought,  a  greater  number  of  Experiments, 
and  a  ftridter  Method  of  Reafoning,  than  thofe 
who  are  unacquainted  with  the  Art  of  Inducti¬ 
on,  or  the  fure  Method  of  purfuing  phyfical 
Enquiries,  can  readily  apprehend. 

12.  It  was  thought  proper  to  give  this  Inti¬ 
mation,  before  we  proceed  to  the  more  difficult 
part  of  the  prefent  Enquiry  y  where  we  lhall  not; 
pretend  to  proceed  with  fo  much  Clearnefs,  and 
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Certainty,  (however  little  that  may  happen  to 
)e)  as  we  have  hitherto  done ;  and  this  partly 
:hro’  a  want  of  fufficient  time  for  making  the 
leceffary  Experiments ;  and  partly  again  on  ac¬ 
count  of  the  Subtilty  of  Nature;  which  will  be 
bund  greater  in  the  following  Principles  of  the 
Abater,  than  in  thofe  hitherto  examined.  Whence 
ye  fhall,  of  courfe,  be  obliged  to  ufe  more  Rea¬ 
ding  than  above,  in  order  to  trace  this  Sub- 
ilty,  and  contrive  Expedients  to  follow  Na- 
are  thro’  her  feveral  Doubles  ;  fo  as  at  laft,  if 
loffible,  not  to  mifs  of  the  End  propofed. 
^nd  here,  perhaps,  the  Pleafure  of  the  Chace* 
lay  be  greater  than  that  of  the  Capture. 

||  SECT.  V. 

Of  the  Earth  of  the  Purging  Water. 

1 .  When  the  Earth  of  the  Purging  Wa- 
:r  is  perfectly  feparated  from  all  faline  Parti¬ 
es,  by  repeated  walking  in  diftili’d  Water, 
id  thoroughly  dried  ;  it  appears  in  the  form 

a  white  Powder;  and  lometimes  amounts  to 
)out  one  third  of  the  whole  quantity  of  dry 
latter,  left  behind  after  a  total  Evaporation  of 
ie  aqueous  part  of  the  Mineral  Water. 

2.  This  Earth  appears  to  the  naked  Eye,  as 
ie  fimple  Thing,  fomewhat  refembling  pulve- 
zed  Talc.  And  when  view’d  thro’  a  com- 
on  Miorofcope,  a  large  part  of  it  appears  in 
e  form  of  tranlparent  Cryftals,  irregularly 
ot ;  fome  being  long  and  {lender,  others  Ihort 
d  rough  ;  as  if  they  were  broke  *  or  only 
tall  portions  of  larger,  and  more  regular 
toots  ;  and  others  again  are  fo  fmall  as  to  re- 
iityle  white  tranfparent  Sand  :  tho’  the  whole 
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appears  to  be  more  foft  and  downy  than  that : 
and  accordingly  it  feels  not  harfh,  but  rather 
foft  and  filky  betwixt  the  Fingers  •,  yet,  it  is  re¬ 
markably  rough,  and  fomewhat  gritty,  in  the 
Mouth,  or  betwixt  the  Teeth. 

3.  This  Earth,  tho’  of  itfelf  incapable  of  dif- 
folving  in  Water,  without  fome  previous  Ope¬ 
ration,  yet  being  added  to  Syrup  of  Violets, 
flowly  turns  that  Syrup  greenifh ;  which  gives 
an  Intimation  of  a  faline,  alkaline  difpofition  in 
this  Earth.  But  a  farther  Confirmation  hereof 
is  afforded  by  the  following  Experiment. 

4.  Having  pulverized  a  fmall  Quantity  of 
this  Earth,  we  added  an  equal  weight  of  ftrong 
Oil  of  Vitriol  thereto ;  upon  which  a  violent 
Conflict,  or  Ebullition,  immediately  enfued, 
and  the  Acidity  of  the  Oil  of  Vitriol,  foon  ap¬ 
pear’d,  by  the  Tafle,  to  be  greatly  diminifh’d, 
or  in  a  manner,  deftroy’d.  But  as  the  Oil  of 
Vitriol  was  not  here  fufficient,  without  fome 
farther  addition  of  Moifture,  to  liquify  the  Earth, 
and  come  into  full  contadl  therewith,  on  eve¬ 
ry  fide  *,  we  put  a  fuitable  quantity  of  W ater  to 
the  Mixture  *,  whereby  the  Ebullition  was,  in 
part,  renew’d,  and  a  more  perfect  diffolution 
made  *,  fo  that  the  Liquor  being  now  tailed,  no 
perceptible  Acidity  was  found  therein.  Nay,  it 
was  hereby  rendered  fo  entirely  neutral,  that 
it  no  way  alter’d  the  natural  blue  Colour  of 
Syrup  of  Violets,  or  inclined  it  either  to  red  I 
or  green. 

5.  And  hence  we  have  a  manifefl  Proof,  that 
this  Earth  is  of  a  highly  alkaline  nature  ;  at 
leaft  with  regard  to  Oil  of  Vitriol  •,  the  violent 
Acidity  whereof  it  utterly  abolifhes,  (like  a 
highly  alkaline,  fix’d  Salt  *, )  and  this  even 
when  their  quantities  are  equal.  But  whether 
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he  Effed  holds  proportionably  of  all  other 
\cids,  we  have  not  yet  fufficiently  tried. 

6.  That  much  weaker,  and  more  aqueous 
\cid,  Vinegar,  feems  to  be  an  Exception  ;  as 
he  Acidity  thereof  is  not  fo  readily  taken  off 
>y  this  Earth.  But  the  Reafon  may  be,  that 
Vinegar,  being  fo  fmall  an  Acid,  does'not  ope- 
ate  near  fo  ftrongly  upon  the  Earth,  as  Oil  of 
Vitriol  does  *,  and  therefore  requires  a  greater 
sngth  of  time  in  order  to  make  the  Diffolu- 
ion  ;  efpecially  if  the  Earth  be  not  firft  ren- 
er’d  fufficiently  fine,  or  reduced,  to  impalpable 
r  invifible  particles,  thereby  the  better  to  pre- 
tare,  and  fuit  it  to  the  Adion  of  fo  dilute  a 
denftruum. 

7.  And  thisSufpicion  may  receive  fome  kind 
f  Confirmation  from  hence,  that  the  Acidity 
f  Oil  of  Vitriol,  Vinegar,  &c.  is  almoft  in- 
:antaneoufly  deftroy’d  by  the  Spaw- Water  it- 
df  *,  where  the  alkaline  Earth  is  fo  fubtily  di- 
ided,  and  perfectly  difiolved,  as  prefently  to 
ome  into  a  full  and  free  contad  with  the  Acids, 
pon  barely  ffiaking  the  Mixture  together  : 
ffiereas,  when  the  Earth  is  feparated  from  the 
Vater,  it  manifeftly  forms  larger  Concretions, 
lufters,  or  Shoots,  of  a  fomewhat  ftrong  and 
lofe  texture  *,  fp  as  not  readily  to  be  aded  up- 
n,  efpecially  in  the  more  central  parts,  by 
icids  *,  whence  a  quick  Solution,  and  intimate 
lixture  cannot  be  reafonably  expeded. 

8.  But  the  juftnefs,  or  inlufficiency,  of  this 
Leafoning  fhou’d  be  made  appear  by  particu- 
ir  Experiments  j  for  otherwife,  it  cannot  be 
ifely  relied  on.  And,  with  this  View,  it 
light  be  proper  to  reduce  the  Earth  to  fuch  an 
npalpable,  or  fubtile,  State,  as  that  it  fliall 
•anfparently  diffolye,  or  remain  permanently 
ifpended  in  Water  j  fo  as  not  to  appear  difbin- 
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guifhable  from  it  by  the  Eye  *,  and  thus  to  make 
the  Experiment  again,  in  order  to  difcover  i 
this  artificial  Mixture  of  the  Earth  and  com¬ 
mon  Water,  will  not  take  off  the  Acidity  o: 
Acids,  as  fully  and  readily  as  the  natural  Spaw- 
Water.  But  this  Experiment  we  have  not  hither¬ 
to  had  the  opportunity  to  make;  and  without  i 
fhall  not  pretend  to  foretel  the  Succels :  as  ir 
the  Art  of  Indu&ion,  ’tis  a  primary  Rule  tc 
inveftigate  the  proper  Experiments  of  Informa 
tion,  and  Proof,  by  reafoning  up  to  them,  anc 
then  leave  the  Experiments  themfelves,  wher 
made,  to  determine  the  Fad. 

9.  Thus  much,  however,  has  been  found, 
by  Experiment,  that  a  rich  and  ftrong  Soluti 
on  may  be  made  of  this  Earth,  with  Oil  of  Vi¬ 
triol,  properly  diluted  with  Water,  and  pour¬ 
ed,  as  a  Menftruum,  upon  a  fuitable  proporti¬ 
on  of  the  Earth,  firft  ground  fine,  or  reduced  tc 
an  impalpable  Powder ;  and  fuffering  them  tc 
Hand  together,  in  a  moderate  Heat.  And  thi: 
Solution,  being  afterwards  fet  to  ffioot,  in  i 
cool  place,  beautiful  Cryftals  of  a  certain  neu¬ 
tral  Salt  have  been  procured :  the  Properties. 
Virtues  and  Ufes  of  which  Salt,  may,  pofiibly. 
deferve  to  be  enquired  after. 

10.  And  tho*  we  do  not,  at  prefen t,  intenc 
to  profecute  this  Branch  of  Enquiry,  yet,  it  maj 
not  be  improper  here  to  mention  a  Sufpicion,  oi 
Intimation,  afforded  us  by  the  preceding  Ex¬ 
periment  ;  as  it  may  'give  fome  Light  into  j 
difficult  Part  of  our  Subject ;  viz.  the  Origin 
or  Generation,  of  the  Firft  Salt  of  the  S carlo- 
rough  Water.  For,  as  there  appears  to  be  form 
affinity  betwixt  this  Salt,  and  the  neutral  Sal 
obtain’d  from  the  Earth  of  the  Water,  by  mean: 
of  Oil  of  Vitriol  ;  this  may  intimate,  that 
pofiibly,  the  Firft  Salt  of  the  Scarborough  Wa 
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>r  is  a  neutral  Salt  produced  by  the  natural 
Dmbination  of  a  part  of  this  alkaline  Earth, 
ith  fome  certain  mineral  Acid ;  whofe  ftrength, 
r  quantity,  is  fo  limited,  as  not  to  diffolve 
le  whole ;  or  no  more  than  a  determinate  pro- 
Drtion  of  this  Earth ;  fo  as  ffcill  to  leave  the 
^ater  confiderably  alkaline. 
ii.  That  the  Water  is  confiderably  alkaline 
is  appear’d  above  *  *,  infomuch  that  an  ounce 
lereof  will  quickly  deftroy  the  Acidity  of  a 
;op  of  ftrong  Gil  of  Vitriol  5  but  if  a  drop  of 
|is;  Oil  be  added  to  two  ounces  of  the  Water, 
e  alkaline  nature  of  theWater  will  only  be  de- 
roy’d  in  part  5  and  the  whole  ftill  remain  al¬ 
lline  in  a  lefs  degree,  or  only  half  as  alkaline 
before.  On  the  contrary,  if  two  or  three 
ops  of  Oil  of  Vitriol  be  added  to  a  tingle  ounce 
the  Water,  the  Water  will  appear  to  be  acid, 
tart,  to  the  Tongue,  and  will  then  turn  the 
ue  colour  of  Syrup  of  Violets  red. 

12'.  Now  the  Caufe  hereof  may  be  this,  that, 
the  firft  Cale,  the  Oil  of  Vitriol  only  lays 
>ld  of  a  part  of  the  alkaline  Earth  contain’d 
the  Water, .  and  fo  becomes  neutralized  by 
at  part ;  leaving  the  reft  in  poffeftion  of  its  own 
kaline  nature  ;  the  Oil  of  Vitriol  being  unable 
neutralize  more  of  it.  But,  in  the  fecond 
ife,  where  a  larger  proportion  of  Oil  of  Vitriol 
uled,  all  the  alkaline  Earth  appears  to  be  neu- 
ilized.;  and  there  being  not  now  a  fufficienc 
land ty  of  this  Earth  to  takeoff  the  Acidity  of 
e  Oil  of  Vitriol  here  employ’d,  part  of  it  re¬ 
ams  unalter’d  in  its  nature,  :fo  as  to  leave  the 
.ixture  acid.  f  :  /  .  )  ,  • 

13.  And  hence  it  appears,  that  the  alkaline 
{ure  of  the  Water  is  entirely  owing  to  this 

*  See  Part .II,  Seft.  I.  i  j. 
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predominancy  of  the  alkaline  Earth  therein  5  o 
what  may  poffibly  be  convertible  with  it,  to  th< 
want  of  a  fufficient  proportion  of  Acid  to  neu¬ 
tralize  all  the  alkaline  Earth,  and  thus  rendei 
the  Compofition  neutral  j  or,  if  the  acid  predo¬ 
minated,  tart  or  fourifh.  For  as  a  Grain  ol 
this  Earth,  (the  quantity  contain’d  in  about  an 
Ounce  of  the  Water)  is,  when  feparated  frorr 
the  other  Principles,  found,  by  repeated  Expe* 
riments,  to  neutralize,  or  deftroy  the  Acidity 
of  a  Grain,  or  Drop,  of  Oil  of  Vitriol ;  and 
as  no  other  Principle  of  the  Water  is  found  tc 
be  of  an  alkaline  nature,  it  follows  that  the  al¬ 
kaline  nature  of  the  Water  is  owing  to  the  pre-1 
dominancy  of  this  alkaline  Earth  therein  *,  espe¬ 
cially  as  the  quantity  of  Earth  feparable  from 
an  Ounce  of  the  Water,  appears  to  have  the1 
fame  Effedt,  both  in  quantity  and  quality,  upon 
a  Grain  of  Oil  of  Vitriol,  as  an  Ounce  of  the 
Water  containing  a  Grain  of  the  Earth. 

14.  This  Point,  therefore  may  feem,  at  lead:, 
tolerably  >  verified  :  but  it  requires  a  deeper 
Search  to  difeover  whether  the  neutral,  purga¬ 
tive  Salt  of  the  Water,  be  truly  owing  to  the 
Solution  of  a  part  of  the  alkaline  Earth,  by  means 
of  a  Mineral  Acid.  And  this  Particular  can¬ 
not,  perhaps,  be  fully  clear’d,  till  it  is  fhewn 
that  a  Mineral  Acid,  under  fome  form  or  other, 
is  to  be  found  in  the  Water,  or  near  theCourfe 
of  the  Spring,  and  actually  mixes  with  the 
Water,  or  fome  of  its  Principles.  For,  tho* 
the  neutral,  purgative  Salt,  cou’d  by  Fire,  be 
feparated  into  a  Mineral  Acid,  refembling  Spi¬ 
rit,  or  Oil,  of  Vitriol  *,  and  into  an  alkaline 
Earth,  refembling  the  alkaline  Earth  of  the 
Water  •,  as  perhaps  it  may  be  ;  yet  this  wou’d 
afford  no  certain  Proof,  that  the  natural,  pur¬ 
gative  Salt  was  originally  form’d  by  a  neutral 
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Jnion  of  the  two.  If  fuch  a  method  of  rea¬ 
ding  as  this  fhould  be  allow’d,  it  would  of- 
;n  betray  us  into  Errors  •,  as  depending  upon 
lis  precarious  Foundation,  that  fince  Bodies 
•e  resolvable,  by  Art,  into  certain  Parts,  or 
'rinciples  ;  therefore  Nature  compofes  Bodies 
y  joining  thofe  Parts,  or  Principles,  together, 
ideed  if  Art  were  perfect,  and  cou’d  exadly 
nitate  Nature,  in  all  Compofitions,  and  Sepa- 
itions,  this  way  of  Reafoning  might  perhaps 
5  juft.  But  whilft  Art  remains  fo  imperfect  as 
is ;  we  are  not  to  fuppofe,  or  imagine,  but 
ideavour  to  find  out  the  ways  of  Working  em- 
loy’d  by  Nature.  Nor  does  this,  when  right- 
r  confider’d,  at  all  clafh  with  the  Defign  of 
le  prefent  Analyfis  •,  as  we  do  not  exped  to 
ifcover  by  it,  how  Nature  originally  form’d 
le  Water ;  (which  belongs  to  a  higher  Chemiftry 
lan  we  are  here  concern’d  with)  but  to  find  into 
fiat  diftind  Parts  the  Water  is  feparable,  by 
•dinary  Chemiftry,  fo  as  to  learn  their  Proper- 
es,  Effeds,  and  Ufes,  with  a  View  to  the  Ser- 
ce  of  Man. 

1 5-  ^ut:  if  it  Ihou’d  once  be  made  appear  that 
Mineral  Acid  adually  mixes  with  the  Water, 
its  Rife  or  Courfe  *,  and  that  the  neutral  pur- 
itive  Sa/t  is  produced  upon  this  Mixture  ; 
ien  it  might  be  a  kind  of  philofophical  Satif- 
dion,  and  an  Inftance  of  Power,  to  find  that 
rt  cou’d  feparate  an  apparently  fimple  Body, 
to  the  two  Parts,  or  Principles,  whereof  Na- 
re  compofed  it.  And  tho’  we  cou’d  render  it 
ghly  probable,  by  general  Obfervations,  Ex- 
:riments  and  Reafoning,  that  there  is  an  Acid, 
ider  different  forms,  to  be  found  in  the  Bow- 
;  of  the  Earth,  or  near  the  Courfe  of  Mine- 
Springs  ;  and  Ihew  how  this  Acid  may  be 
;loofe,  and  ent$r  the  Body  of  a  Water,  fo  as 
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to  produce  the  Effeft  now  under  confideration 
yet  not  having  any  pofitive  Proof,  of  an  Acic 
exifting  near  the  Confines,  or  Current,  of  tin 
Scarborough  Spaw- Water,  we  purpofely  decline 
the  doing  thereof  in  this  Place*,  as  being  ac¬ 
cording  to  the  Art  of  Induction,  rather  a  fo 
phiftal  Thing,  than  a  real  one  j  or  tending 
to  amufe  rather  than  inform.  . 

1 6.  There  is  another  Intimation  not  to  b< 
here  omitted,  tho*  no  more  than  an  Obfervati 
on  of  what  happens  in  making  of  the  Experi¬ 
ments  above-mentioned,  with  the  Purging 
Spaw- Water  and  Oif  of  Vitriol  :  as  it  mayleac 
us  fomewhat  farther  in  the  prefent  Enquiry,  anc 
afford  an  occafion  of  fearching  into  the  Origin 
or  Caufe,  of  the  Brifknefs  of  the  Water.  Th< 
Obfervation  is  this,  that  upon  adding  two  0 
three  drops  of  Oil  of  Vitriol,  to  three  or  fou 
ounces  of  the  Spaw- Water,  and  fhaking  then 
together,  a  remarkable  conflict  enfues  ;  and  up 
on  rafting  the  Water,  it  now  has  a  much  greate 
pungency,  or  brifknefs,  than  before.  Anc 
when  the  Experiment  is  made  in  a  Glafs-Vial 
and  the  Mixture  is  fliook  fomewhat  brifkly 
whilft  the  Orifice,  or  Mouth,  of  the  Glafs  re 
mains  dole  flopp’d  ;  upon  opening  of  it  again  ; 
conftderable  Explofion  is  iuddenly  made  of  ; 
light  Vapour,  or  fubtile  rarified  Matter,  lik 
what  ifiiies  from  the  Mouth  of  a  Bottle  of  brill 
Pyrmont  Wdter,  upon  opening  it  aner  lha 
king. 

17.  Now,  if  what  is  above  deliver’d  con 
earning  the  alkaline  Nature  of  the  Scarboroug/ 
Spaw -Water,  and  its  Earth,  be  well  confider’d 
it  fhou’d  feem,  that  thisEffed  is  owing  to  th 
Earth  of  the  Water,  or  produced  by  that,  anc 
the  Oil  of  Vitriol,  in  the  A 61  of  Diftblutioft 
or  Intermixture  :  which  may  diredf  us  to  en 

quin 


Se&.  V.  of  the  'Purging  Water. 

quire  whether  what  is  called  the  quick  Spirit, 
or  Brifknefs,  of  the  Water,  be  not  naturally 
owing  to  fome  fmall  Conflift:  exifting  therein, 
betwixt  a  latent  Acid,  and  the  alkaline  Earth 
of  the  Water. 

1 8.  Our  Experiments  do  not  hitherto  enable 
us  to  pronounce,  either  pofitively,  or  negatively, 
upon  this  Point  •,  but  fo  much  feems  certain, 
(i)  that  Oil  of  Vitriol  dilfolves  this  alkaline 
Earth,  with  a  remarkable  Conflict  and  Ebulli¬ 
tion  ;  at  the  fame  time  generating,  or  extricating, 
a  line,  light  Vapour,  or  fubtile  Matter,  re- 
fembling  Air,  which  goes  off  in  an  explofive 
manner:  (2)  that  the  addition  of  a  little  Oil  of 
Vitriol  to  the  Water,  makes  it  much  more  brifk, 
or  what  is  ufually  called  fpirituous  ;  provided 
fo  much  be  not  added  as  to  render  the  Water 
acid  :  (3)  that  this  Conflift:,  whereon  the  arti¬ 
ficial  Brifknefs  feems  to  depend,  may  be  pro¬ 
long’d,  in  fome  degree,  or  render’d  confidera- 
bly  lading,  by  adding  the  Oil  of  Vitriol  to  the 
|  Water,  in  a  very  fmall  proportion,  at  due  In¬ 
tervals:  and  (4)  that  the  like  Conflict,  and 
brifkor  fpirituous  Tafte,  and  explofive  Vapour, 
may  be  made  in  common  Water,  for  a  great 
length  of  time,  upon  adding  to  it  by  turns,  fix’d 
alkaline  Salt,  or  Salt  of  Tartar,  and  Oil  of  Vi¬ 
triol. 

19.  Laying,  therefore  thefe  Inftances  toge¬ 
ther,  it  may,  perhaps,  be  rationally  fufpefted, 
that  the  brifk,  or  quick,  and  fpirituous  Tafte 
of  the  Scarborough  Spaw-Water  is  at  leaft,  in 
fome  meafure,  owing  to  a  Conflict  betwixt  the 
alkaline  Earth  of  the  Water,  and  a  latent  Acid 
acting  flowly  therein  •,  and  thus  continually  dif- 
folving  the  Earth  into  a  neutral  Salt,  fo  long 
as  the  Conflift:  lafts,  or  the  Acid  can  aft:  as  an 
Acid  :  after  the  C'eftation  of  which  Conflift:, 
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the  Water  may  foon  lofe  its  Brifknefs,  or  na¬ 
tural  inteftine  Motion}  and  thus,  upon  Stagna¬ 
tion,  or  thro’  a  want  of  this  filent  Fermentati¬ 
on,  enter  a  new  State,  or  begin  to  corrupt,  or 
putrefy.  But  this  fhou’d  be  efteem’d  no  more 
than  a  Sufpicion,  and  a  Hint  for  farther  En¬ 
quiry,  till  dired  Experiments  are  brought  to 
confirm  it. 

20.  The  Experiment  here  principally  want¬ 
ed,  is  one  that  fhou’d  plainly  fhew  there  is  an 
Acid  adually  contain’d  in  the  Water}  and  yet 
that  this  Acid  is  of  fuch  a  Nature,  or  fo  envel- 
loped,  as  not  to  ad  powerfully,  all  at  once, 
upon  the  alkaline  Earth  }  as  naked  Oil  of  Vi¬ 
triol  does,  when  added  to  the  Water  *,  but  {low¬ 
ly,  filently,  and  by  degrees;  thus,  in  length  of, 
time,  converting  more  and  more  of  the  alka¬ 
line  Earth  into  neutral  Salt ;  and  at  laft  ceafing 
to  operate ;  either  becaufe  its  quantity,  or 
firength,  is  overpower’d  by  the  alkaline  Earth ; 
or  becaufi*  it  has  converted  the  whole  of  that \ 
Earth  into  Salt. 

21.  It  was  before  fhewn  that  Sea-Salt  is  na- ! 
turally  contain’d  in  this  Water  ;  and  it  is  cer-  :i 
tain  that  Sea-Salt  contains  an  Acid  ;  or,  tc  , 
fpeak  more  ftridly,  that  an  Acid,  called  the  j 
Spirit  of  Sea-Salt,  may,  by  Art,  be  readil) 
feparated  from  it  ;  for  infiance,  barely  by  the 
addition  of  Oil  of  Vitriol.  Now,  if,  by  an) 
natural  Means,  the  Acid  oi  the  Sea-Salt,  cat 
be  feparated  in  the  Water,  and  fiowly  brough 
in  contad  with  the  alkaline  Earth,  a  netura 
purgative  Salt  may  poflibly  thence  arife,  fome 
what  in  the  fame  manner  as  we  fee  in  the  ma 
king  of  Glauber's  Sal  Mirabilc ;  where  the  Oilo 
Vitriol  gradually  laying  hold  of  the  Earth  o 
Sea-Salt,  as  the  Spirit  diftilsoff;  at  length 

form  1 


Sfc£t.  V.  of  the  *P  urging  IV ater .  131 

forms  a  Cake  of  neutral  Salt  at  the  bottom  of 
the  Retort. 

22.  But  before  this  Reafoning  can  have  any 
weight  as  Evidence  of  the  Fa£t,  there  are  feve- 
ral  Particulars  to  beconfider’d,  andfeveral  Ex¬ 
periments  to  be  made  ;  thus,  for  example,  as 
there  appears  to  be  but  a  fmall  proportion  of  Sea- 
Salt  naturally  contain’d  in  the  Water  ;  how  can 
this  afford  a  Efficient  quantity  of  Acid,  to  pro¬ 
duce  a  lo  much  larger  quantity  of  a  neutral  pur¬ 
gative  Salt  ?  And  were  the  quantity  Efficient, 
yet  by  what  phyfical  Means  is  the  Acid  fepara- 
ble  from  Sea-Salt  in  the  Water  ?  And  tho’  it 
were  to  be  feparated,  will  it  certainly  a£t  upon 
the  alkaline  Earth*,  fo  as  to  produce  a  neutral, 
purgative  Salt,  like  that  of  the  Scarborough 
Water  ?  Is  this  purgative  Salt  conftantly  upon 
the  Increafe,  and  the  Sea-Salt  upon  the  De- 
creafe,  fo  long  as  the  Water  continues  in  its 
brilk,  or  fpirituous  State,  &c? 

23.  Thefe  Queries  are  "not  here  propos’d  as 
|  if  we  cou’d  give  fatisfa&ory  Anfwers  to  them  ; 

but  with  a  V iew  to  intimate  that  there  may,  poffi- 
bly,  be  a  latent  Acid*  or  the  Matter  of  an 
Acid,  contain’d  in  the  Water;  and  that  this 
Acid  may  poffibly  be  {lowly  feparated  by  the 
ordinary  Operations  of  Nature,  fo  as  to  anfwer 
particular  purpofes  in  the  Water;  without  un¬ 
dertaking,  at  prefent,  to  fnew  what  this  latent 
Acid  is,  where  it  refides,  or  how  it  a£ts.  That 
Acids  may  be  latent  in  Liquors,  till  they  find  an 
opportunity  of  manifefting  themfelves,  we  learn 
from  many  Inftances ;  as  inWine,  Milk,  Honey, 

Sugar,  &c.  wherein,  at  nrft,  the  Senfes,  nor 
even  the  more  exquifite  Experiments,  can  dis¬ 
cover  no  Acidity;  yet  Wine  by  bare  Handings 
throws  off  an  acid  Salt,  or  Tartar,  Milk  turns 
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four,  and  Honey  and  Sugar,  with  Water  and 
Warmth  turn  to  Vinegar. 

24.  But  we  have  ftill  a  farther  View  in  this 
Procedure*,  for,  having  undertaken  to  lhew 
fomething  of  the  Art  of  Indudtion,  or  the  Me¬ 
thod  of  Enquiring  into  phyfical  Subje&s,  but 
particularly  into  Mineral  Waters  ;  we  wou’d 
not  willingly  omit  any  Opportunity  of  illuftra- 
ting  this  Art  by  Examples  *,  and  therefore  chufe, 
on  all  fuitable  Occafions,  to  point  out,  as  much 
as  polfible,  the  various  Steps  of  Enquiry,  and 
the  feveral  Workings  of  the  Mind,  neceflfaryto 
the  forming  of  a  juft  Induction  *,  being  perfua- 
ded  that  if  this  Method  were  fteadily  purfued, 
in  a  fuitable  variety  of  Subjects,  more  and  great¬ 
er  Difcoveries  might  be  made  in  Nature,  with¬ 
in  the  Compafs  of  a  few  Years,  than  by  the  com¬ 
mon  Method,  in  many. 

25.  We  fear  to  have  dwelt  too  long  upon 
this  dry  Article  of  Earth  *,  as  it  may  feem  to 
thofe  wrho  do  not  eftimate  Things  philofophi- 
cally  *,  and  fhall  therefore  endeavour  to  difpatch, 
in  a  concifer  manner,  what  we  have  for  the 
prefent,  further  to  fay  of  it.  And  thus  much 
feems  to  be  fairly  difcover’d  of  it,  that  it  is  of  a 
highly  alkaline  nature,  and  convertible  into  a 
neutral  Salt  with  fuitable  Acids  :  whence  it 
might  be  proper  to  enquire  whether  this  Earth 
may  not  have  fome  confiderable  Ufe  in  Medi¬ 
cine  •,  and,  on  many  Occafions  fupply  the  place 
of  other  lefs  powerful  terreftrial  Alkalies,  or 
thofe  commonly  called  the  Teftacious  Powders. 
But,  having  not  yet  given  it  alone,  to  anfwer 
any  curative  Intention,  we  can  only  recommend 
it  as  a  Thing  worthy  of  Trial,  from  its  obvious 
Properties  and  Effects  ;  and  particularly  in  cer¬ 
tain  Difeafes  of  Children,  which  appear  to  be 
chiefly  feated  in  the  firft  Paflages,  and  arejudg- 
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ed  to  proceed  from  a  predominant  Acidity  in 
the  Bowels  and  Juices. 

26.  It  may,  likewife,  deferve  a  careful  Ex¬ 
amination,  whether  fome  confiderable  Effects  of 
the  Scarborough  Spa w- Water,  upon  drinking  it, 
are  not  owing  to  this  alkaline  Earth  ;  as  par¬ 
ticularly,  it’s  being  found  curative  in  Hedricks, 
ferviceable  in  Confumptions,  fuppofed  Ulcers 
of  the  Lungs,  Kidneys,  &c.  after  the  Mineral 
Spirit,  or  chalybeate  Virtue,  has  been  difcharg- 
ed,  by  open  Handing,  or  by  a  moderate  Heat; 
provided  the  Water  be  drank,  in  fuch  fmall 
dofes,  and  at  fuch  intervals,  as  to  prove  rather 
alterative  than  purgative :  which,  poffibly,  is 
no  inconfiderable  Secret  in  the  adminiftration  of 
this  Water. 

27.  Again,  we  recommend  to  farther  En¬ 
quiry,  whether  the  great  fafety,  and  advan¬ 
tage,  wherewith  the  Scarborough  Spaw- Water  is 
freely  drank  the  next  day  after  the  plentiful,  or 
immoderate,  Ufe  of  Wine,  or  other  fpirituous 
Liquors,  be  not,  in  fome  meafure,  owing  to 
this  alkaline  Earth  ;  chiefly  on  account  of  its 
correcting  the  Acid  which  fuch  Liquors  are  apt 
to  leave  behind  in  the  Stomach,  fo  as  to  occa- 
fion  Naufea’s,  Sicknefs,  the  Heart-burn,  Head- 
ach,  &c.  which  are  found  to  be  foon  remedied 
upon  drinking  the  Scarborough  Water. 

28.  If  this  alkaline  Earth,  given  by  itfelf, 
ffiall,  upon  competent  Experience,  be  found  to 
have  confiderable  Virtues ;  it  may  then  be  pro¬ 
per  to  try  whether  the  Water  itfelf  cannot  be 
heighten’d  in  thofe  Virtues,  or  render’d  more 
efficacious  in  the  Cure  of  certain  Difeafes,  by  a 
prudent  addition  or  ufe  of  more  of  this  Earth. 

And  this  ffiould  feem  to  be  the  more  necefiary 
in  fuch  Diftempers  as  are  attended  with  lofs  of 
Subftance  to  the  Veflels,  or  Organs,  of  the 
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Body,  great  Wafting,  and  inward  Decays, 

&c. 

29.  If,  on  the  contrary,  there  are  any  Di¬ 
stempers,  in  themfelves  of  an  alkaline  nature, 
where  this  alkaline  Earth  may  be  fuppofed  im¬ 
proper;  it  iseafy,  according  to  what  was  above 
obferved,  by  the  prudent  addition  of  a  Suitable 
Acid,  to  render  this  Earth  neutral  *,  and  thus 
to  accommo.de  the  Water  to  the  nature  of  the 
Diftemper,  even  tho’  Acids  themfelves  vyere  re¬ 
quired. 

30.  An  Objection,  indeed,  has  been  made  tp 
certain  Mineral  Waters,  on  account  of  their 
containing  a  large  proportion  of  Earthy  Mat¬ 
ter*,  as  if  this  were  infoluble  in  the  Body,  and 
tended  to  generate  certain  Difeafes,  rather  than 
cure  them  *,  as  particularly  the  Gout,  Stone, 
Afthma,  &c.  and  a  very  plaufible  Argument 
might  be  formed  upon  this  Suppolition,  with¬ 
out  confulting  Experience.  But,  as  we  hope  to 
have  Shewn,  in  the  Courfe  of  this  little  Enquiry, 
that  no  fuch  Reafoning  is  of  force,  without  Ex¬ 
periment  ;  the  Qbjedtion,  So  long  as  it  refts  in 
Reafoning,  has  no  Right  to  an  Anfwer, 

3 1 .  All  Waters,  more  or  lefs,  appear  to  con¬ 
tain  an  earthy  Subftance;  and  thofe,  of  the 
common  kind,  are  allow’d  the  pureft  and  whol- 
fomeft  that  contain  the  leaft  *,  efpecially  if  it  be 
of  the  hard,  crufty,  petrefeent  fort  *,  which, 
tho’ it  might,  perhaps.  Sometimes  contribute  to 
the  generation  of  a  ftony,  or  tartareous,  indi- 
geftible  Matter  in  the  Body  i  yet  it  Should 
leem,  that  no  valid  Argument  can  hence  berai- 
fed  againft  a  loft  alkaline  Earth,  in  Mineral 
Waters  *,  or  an  Earth  eaSily  convertible  into  a; 
neutral  Salt  (perhaps  by  the  Acid  naturally  lodg¬ 
ed  in  the  Stomach  *,)  and  capable  afterwards  ol 
adting  as  a  diftolved  innocent  Sale,  in  the  Body, 
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And  tho’  it  fhou’d  remain  unalter’d  therein ; 
are  not  the  folid  Parts  of  Animals  and  Vegeta¬ 
bles,  formed  of  a  real  Earth  ?  This  Article  of 
Enquiry  may  defervetobe  profecuted  in  the  in- 
dudtive  Manner.  But  Medicine  is  hitherto  lit¬ 
tle  acquainted  with  the  Art  of  Induction. 

32.  From  the  preceding  Account  of  the 
Earth  of  the  Scarborough  Purging-Water,  it 
may  be  fufpedled,  that  the  Ufe  of  it  in  the  Wa¬ 
ter  is  to  render  the  whole  properly  alkaline-, 
and  fit  for  the  Cure  of  fuch  Diftempers  as  re¬ 
quire  the  afliftance  of  Edulurants,  or  Sweeteners, 
as  they  are  called  •,  fuch,  in  particular,  as  the 
acid  Scurvy,  fharp  Humours,  ill  Habits  of  Bo¬ 
dy,  unfound  Vifcera,  old  Ulcers,  Difeafes  con- 
fequent  upon  hard  Drinking,  many  of  the  Dif¬ 
eafes  of  Children  and  in  moilCafes  where  a  fine, 
or  fubtilized  alkaline  Earth  is  proper. 

33.  We  do  not,  without  farther  Examinati¬ 
on,  pretend  to  determine  the  fpecifick  nature 
of  this  Earth  or  to  fay  whether  it  be  an  Earth 
fui  Generis ,  or  referable  to  any  known  kind. 
In  fome  of  its  fenfible  Properties,  it  feems  to 
agree  with  Talc.  But  before  its  true  Nature 
can  be  aflign’d,  its  entire  Figure,  or  Shoot,  if 
it  has  any,  lhould  be  found  ;  the  Salts  it  makes 
with  different  Acids  examin’d  j  and  the  colour 
it  gives  to  cryftalline  Glafs  inFufion-,  its  Phe¬ 
nomena  upon  long  Calcination }  application  to. 
the  Magnet,  &c.  noted.  But  thefe  Experi¬ 
ments  remain  to  be  made  ;  at  leaft,  in  a  more 
full  and  exadl  manner  than  we  have  hitherto  made 
them. 

34.  But,  befides  this  alkaline  Earth,  there 
appears  to  be  another,  feparable  from  the  Wa-  1 
ter,  upon  long  {landing,  in  the  form  of  a  Splay 
Earth  5  containing,  or  affording  by  Fufion,  a 
hnaii  proportion  of  Iron.  But  as  this  feems  to 
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be  no  Principle  of  the  Water,  in  its  natural, 
found,  or  perfect  State,  and,  not  to  ex ift,  under 
that  form  therein,  till  the  Water  has  undergone 
fome  confiderable  alteration,  or  begun  to  pu¬ 
trefy  ;  we  fhall  take  no  farther  notice  of  it,  in 
this  place  •,  as  bur  prefent  Defign  extends  only 
to  the  Analyfis  of  the  Water  in  its  found,  or 
perfect  ftate ;  leaving  its  putrefied  ftate,  and 
its  recovery  from  thence,  to  be  examin’d  here¬ 
after. 

35.  For  the  fame  Reafon,  we  here  make  no 
mention  of  a  Sulphur,  or  actual  Brimftone,  in 
the  Water  ;  as  this  is  not  difcoverable  therein 
till  after  Putrefaction  •,  which,  poffibly,  maybe 
found  an  Operation  that  generates,  produces, 
or  extricates  Sulphur  in  the  Water,  fomewhat 
after  the  fame  manner  as  inflammable  Spirit  is 
generated,  or  produced,  by  vinous  Fermen¬ 
tation. 

36.  There  is  ftill  another  kind  of  Earthy 
Subftance,  which  appears  feparable  from  the 
Water,  in  its  entire,  or  perfedt  ftate,  by  an  ar¬ 
tificial  Contrivance  to  concentrate  the  Mineral 
Spirit,  or  Irony  Principle  thereof,  and  per¬ 
haps  reduce  it  from  a  volatile  to  a  fix’d  ftate ; 
by  the  addition  of  powder’d  Galls,  or  other 
aftringent  vegetable  Subftances,  fit  for  the  ma¬ 
king  of  common  Writing  Ink,  with  Cop¬ 
peras,  or  the  Vitriol  of  Iron.  But  this  Irony 
Principle  will  come  more  naturally  to  be  ex¬ 
amin’d,  under  the  Plead  of  Mineral  Spirit,  to 
which  it  may  properly  belong;  as  appearing 
to  exift  under  that  form,  in  the  natural,  found 
and  perfect  Water.  We,  therefore,  now  pro¬ 
ceed  to  the  two  lefs  fenfible  Principles  of  the 
Purging  W ater ;  viz.  Air  and  Mineral  Spirit. 
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Of  the  Air  of  the  Purging  Water. 

1 .  Air  feems  to  be  more  or  lefs,  contain’d 
in  all  Water;  but  particularly  the  frefh  Scar¬ 
borough  Spaw- Water  abounds  with  it ;  allow¬ 
ing  that  fubtile  explofive  Matter  to  be  Air, 
which  is  plentifully  difcharged  by  this  Water, 
(upon  ftanding,  for  fome  time,  under  the  ex¬ 
hausted  Receiver  of  the  Air-Pump)  in  the  form 
of  thofe  generally  called  Air-Bubbles  in  Li¬ 
quors;  which  kind  of  Bubbles  are  large  in  the 
Purging  Water,  and  dart-ed  with  confiderable 
force  from  the  bottom  part  of  the  containing 
Glals,  to  the  Surface  ;  whilft  the  Receiver  re¬ 
mains  exhaufted  by  working  the  Pump. 

2.  So,  likewife  if  a  Glafs-Vial  be  filled  with 
frefh  Scarborough  Spaw-Water,  and  the  Mouth 
of  the  Vial  be  inverted  into  an  open  cylindrical 
Glafs,  nearly  filled  with  the  fame  Water ;  the 
lower  Glafs  being  fet  in  a  Water  Heat,  the  Wa¬ 
ter  whereof  does  not  reach  up  to  the  Vial ;  the 
Warmth  will  occafion  the  Air  in  the  Spaw- 
Water  to  rife  up  into  what  is  now  the  upper 
part  of  the  Vial,  and  there  collect  into  a  large 
Bubble  ;  whereby  the  proportion  of  Air  con¬ 
tain’d  in  a  certain  quantity  of  the  Spaw-Water 
may  be  nearly  determin’d.  But  we  attempted 
to  make  the  Experiment,  more  fatisfa&orily 
without  Heat,  in  the  following  manner. 

3.  We  filled  a  common  Quart  Bottle  with 
the  Purging  Water  at  the  Well-Head  ;  then 
immediately  tied  over  the  Neck  of  the  Bottle  a 
limber  Bladder,  which  had  firft  been  well  oiled 
on  the  outfide,  to  render  it  more  pliable,  and 
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fill  up  the  Pores  ;  fo  as,  if  poflible  by  this 
means,  to  prevent  any  efcape,  or  avolation  of 
a  fubtile  Matter  thro’  the  fides  of  the  Bladder  ; 
taking  Care  alio  firft  to  fqueeze  out  all  the  Air 
it  might  contain,  by  drawing  it,  like  a  firing, 
feveral  times  thro*  the  Hand.  Having  thus 
fix’d  the  Neck  of  the  Bladder  tight  to  the  Neck 
of  the  Bottle  ;  the  Effect  was,  that,  in  a  few 
Minutes,  without  any  application  of  Heat,  the 
Bladder  fwell’d,  and  appear’d  as  if  it  were  near 
a  quarter  full  of  Air.  And,  in  this  ftate  it  re¬ 
main’d  for  feveral  days  ;  during  which  we  fre¬ 
quently  comprefs’d  the  Bladder,  beginning  at 
the  Neck  of  the  Bottle,  andtwifted  it  upwards; 
fo  as  to  collect  all  the  fubtile  Matter  at  the  up¬ 
per  Part  of  the  Bladder ;  where,  at  thofe  times, 
it  conftantly  appear’d  to  fwell  the  Bladder  into 
a  round  Ball,  the  fize  of  an  ordinary  Orange  ; 
and  had  it  been  Water,  wou’d  have  meafured 
about  a  quarter  of  a  Pint. 

4.  Hence  it  fhou’d  feem  that  a  confiderable 
proportion  of  a  dry,  fubtile,  Elaftick  Fluid  is 
naturally  contain’d,  after  a  loofe  manner,  in  the 
Water ;  fo  as  to  be  feparable  from  it  fpontane- 
oufly  ;  without  any  external  Heat,  more  than 
that  of  the  common  Air,  or  Atmofphere ;  and 
that  it  even  flies  off  from  the  Water  with  fome 
degree  of  force ;  as  being  able  to  diftend  a  Blad¬ 
der  whole  fides  are  comprefs’d,  or  fqueezed  to¬ 
gether,  by  the  weight  of  the  Atmofphere.  In 
order  to  difcover  what  this  fubtile  Matter,  thus 
collefted  in  the  Bladder,  was  ;  we  profecuted  the 
Experiment  fomewhat  farther. 

5.  After  the  Bottle  and  Bladder  had  con¬ 
tinued  for  above  aWeek,  in  the  ftate  already  de- 
fcribed  ;  by  twilling  the  under  part  of  the  Blad¬ 
der  we  fqueezed  the  fubtile  Fluid,  to  the  upper 
end,  and  there  tied  it  up  in  the  fprm  of  around 
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Ball  •,  then  taking  off  the  lower  String  which 
fatten’d  the  Bladder  to  the  Neck  of  the  Bottle; 
\ye  removed  the  Bladder,  with  its  Contents. 
And  now  pouring  fome  of  the  Water  out  of 
the  Bottle,  we  added  pulverized  Galls  thereto ; 
but  found  it  afford  no  purple  Colour:  which 
gave  us  fome  little  Expedition  of  having  ob¬ 
tain’d  the  Mineral  Spirit  in  the  Bladder  ;  tho* 
we  fufpedted,  the  fubtile  Matter  here  rofe  too 
foon,  or  with  too  fmall  a  degree  of  Heat,  to 
be  the  Mineral  Spirit,  which  appears  to  con¬ 
tinue  for  fome  time  in  the  Water,  upon  Band¬ 
ing  •,  and  does  not  entirely  quit  it  over  the  Fire, 
without  a  fcalding  Heat. 

6.  However,  for  farther  Satisfaction,  after 
having  examin’d  theBladder,and  found  it’s  Con¬ 
tents  elaftick ;  we  plunged  it’s  Neck  into  com¬ 
mon  Water,  where  a  little  powder’d  Galls  had 
firft  been  put ;  then  taking  away  the  Ligature, 
we  gently  fqueezed  the  Bladder  downwards,  to¬ 
wards  the  Water,  to  make  it  difcharge  its  Con¬ 
tents  therein ;  not  forgetting  to  keep  the  Wa¬ 
ter  ftirring,  that  it  might,  if  pofiible,  imbibe 
the  fubtile  Matter  :  and  thus  having,  by  flow 
degrees,  render’d  the  Bladder  flaccid,  or  brought 
its  fides  clofe  together,  we  took  its  Neck  out  of 
the  Water ;  but  no  red  or  purple  Colour  en- 
fued. 

7.  This  Experiment,  confider’d  in  all  itsCir- 
cumftances,  opens  a  large  Field  for  farther  En 
quiry  ;  particularly  with  regard  to  the  Mineral 
Spirit,  which  here  feems  to  have  efcaped  infen- 
fibly,  and  left  us,  as  it  were  at  Fault;  being 
neither  found  in  the  Water  nor  Bladder  :  which 
affords  us  an  Inftance  of  the  great  Subtilty  of 
Nature ;  and  may  put  us  upon  inventing  more 
fuitable  Expedients  to  detain,  collectt,  or  fix  this 
Mineral  Spirit,  or  bring  it  under  the  more  im¬ 
mediate 
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mediate  cognizance  of  the  Senfes.  But  this  be¬ 
longs  to  the  following  SeCtion  ;  at  prefent  we 
are  chiefly  concerned  with  the  Air  of  the  Water ; 
which  feems  to  have  been  feparated,  collected, 
and  render’d  palpable,  by  the  preceding  Ex¬ 
periment. 

8.  But  this  Experiment  itfelf  requires  to  be 
farther  verified,  varied,  and  extended  ;  fo  as 
to  Ihew  whether  thefubtile  Matter  here  collect¬ 
ed  be  true  and  permanent  Air  5  whether  it  be 
unmix’d  with  any  thing  elfe  •,  whether  it  has  a  . 
greaterElafticity  than  common  Air ;  what  is  it’s  ! 
abfolute,  and  what  it’s  fpecifick  Gravity  •,  whe¬ 
ther  it  be  tinged  with  the  Mineral  Spirit ; 
how  it  naturally  comes  into  the  Water  •,  what 
Proportion  it  bears  thereto  j  whether  it  be  acciden¬ 
tal,  or  a  true  Principle  therein  whether  it  will  not 
in  time,beabforbed  by  it’s  own  Water  again,  Sec. 
for  this  and  much  more  mull  be  done, before  we  can 
have  an  Indu&iveHiftory  of  this  Ingredient  of  the 
Water.  But  the  (lender  Enquiry  we  have  hitherto 
made,  falls  fhort  in  thefe  Particulars. 

9.  But,  perhaps,  the  following  Experiments 
added  to  thofe  already  produced,  may  enable 
us  to  make  a  juft  DiftinCtion  betwixt  the  Air 
and  Mineral  Spirit  of  the  Water,  and  incline 
us  to  allow  them  both  as  Principles.  For,  hav¬ 
ing  filled  an  open  cylindrical  Glals,  with  the 
frelh  purgative  Water,  and  put  it  under  the 
Receiver  of  an  Air-Pump,  then  exhaufting  the 
Air,  in  the  ufual  manner,  and  keeping  the  Wa¬ 
ter  in  this  State  till  it  appear’d  to  emit  no  more 
Air- Bubbles.  We  afterwards  took  the  Water 
out,  and  put  a  little  Powder  of  Galls  there¬ 
to  i  upon  which  the  Water  appear’d  to  change 
its  colour,  or  turn  purple,  as  ftrongly  as  before 
it  was  fet  under  the  Receiver.  Whence  it  lhou’d 
kem  that  the  Mineral  Spirit,  or  chalybeate  Pro¬ 
perty 
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perty  of  the  Water,  did  not  efcape  along  with 
the  Air-Bubbles  here  difcharged  by  the  Water  ; 
and  confequently  that  thefe  Air-Bubbles  and  the 
Mineral  Spirit  are  two  diftinft  Things,  fepara- 
ble  from  each  other  \  tho*  naturally  exifting  in 
the  Water  together. 

10.  And  this  Experiment,  and  Conclufion, 
may  feem  fomewhat  farther  confirm’d  frona  hence, 
that  tho’  the  Chalybeate  Mineral  Water  appears, 
by  the  common  Experiment  with  Galls,  to  con¬ 
tain  more  of  the  Mineral  Spirit  than  the  pur¬ 
ging  Water  does;  yet  by  the  Experiment  of 
the  Air-Pump,  the  Purging  Water  difcharges 
more  Air- Bubbles  than  the  other  5  and  accord¬ 
ingly,  having  fill’d  a  Quart  Bottle  with  the 
Chalybeate  Water,  and  fitted  a  Bladder  to  it, 
at  the  fame  time,  and  in  the  fame  manner,  as 
above  defcribed*  ;  the  Ball  of  fubtile  Matter 
lere  colle6ted  in  the  Bladder,  was  not  above 
>ne  fourth  part  fo  large  as  in  the  other.  This 
Experiment,  therefore,  if  found  conftant,  inti¬ 
mates  that  the  Air  and  Mineral  Spirit  are  two 
Things  in  the  Water  ;  and  that  where  one  is 
argely  contain’d  the  other  may  be  lefs. 

1 1 .  And  it  is  chiefly  on  account  of  this  large 
proportion  of  Air,  naturally  contain’d  in  the 
Purging  Water,  that  we  rather  incline  to  make 
t  a  Principle  ;  for  if  no  more  Air  cou’d  be  here 
iifcover’d  than  in  common  Water,  or  the  ordi- 
lary  Sorts  of  purging  Mineral  Waters,  fuch  as 
:hofe  of  Epfom ,  Dulwich ,  AEion,  &c.  (which 
ire  found  to  contain  but  little  Air,  or  no  more 
han  almoft  any  other  aqueous  Liquors)  there 
:ou’d  be  no  juft  Foundation  for  making  Air  a 
Principle,  or  a  more  than  ordinary  Ingredient, 
n  the  purging  Scarborough  Spaw-  Water. 

*  §  3, 
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12.  Having,  therefore,  difcover’d  a  Method 
of  feparating  this  Air  frotn  the  Water,  and  col¬ 
lecting  it,  in  a  palpable  form,  diftinCt  from  the 
other  Principles  ;  we  fhou’d  next  proceed  to 
examine  its  Properties  and  EffeCts  ;  with  a  View 
to  difcover,  whether  it  differs  from  the  common^ 
or  atmofpherical  Air  :  but  as  we  have  hitherto 
made  no  confiderable  Progrefs  in  this  part  of 
the  Enquiry  ;  all  that  can  fairly  be  faid  of  it 
at  prefent,  is,  that  it  appears  to  approach  the 
Nature  and  Properties  of  common  Air  ;  and  as 
fuch,  we  fhall  here  confider  its  Ufe  in  the  Wa- 
ter  ;  referring,  for  farther  Satisfaction,  to  fu¬ 
ture  T rials,  and  our  Chemical  Lectures,  efpe- 
cially  the  two  that  treat  of  Water  and  Air . 

13.  As,  according  to  the  Obfervations  and 
Experiments  above  delivered,  the  Air  appears 
to  be  under  a  State  of  compreffure  in  the  Wa¬ 
ter  ;  fo  as  readily  to  efcape,  upon  the  firft  Op¬ 
portunity  offer’d  ;  hence  this  Air  fhou’d  feem 
to  exert  a  kind  of  ftruggling  Motion  in  the 
Water  •,  fo  as  to  keep  the  Particles  thereof  at  a 
greater  diflance  from  each  other,  or  render  the 
whole  fpecifically  lighter,  than  after  this  Air  has. 
deferted  it.  And  accordingly,  the  fpecifick 
Gravity  of  the  Water  appears  to  be  confidera- 
bly  increafed  upon  the  Avolation  of  the  Air  ; 
tho’  the  Mineral  Spirit,  perhaps,  may  ftill  re¬ 
main  behind.  But  this  alfo  requires  to  be  far¬ 
ther  verified  ;  as  it  might  eafily  be  by  means  of 
the  Experiment  made  with  a  Bladder,  tied  over 
a  very  llender  long- neck’d  Glals,  fill’d  with  the 
frefh  Water;  and  finding  the  Surface  thereof 
fall  lower,  when  the  Air  is  feparated  and  col¬ 
lected  in  the  Bladder  ;  and  prefently  removed 
from  the  Glafs. 

14.  If  this  fhou’d  prove  the  Cafe,  we  mighr 
hence,  perhaps,  infer  that  one  Ufe  of  the  Air 
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to  the  Water,  is  to  rarify  it,  or  render  it  more 
light  and  fubtile,  whilft  detain’d,  under  its  own 
form,  therein.  And  this  may  feem  a  little  con¬ 
firm’d,  from  hence,  that  the  Water,  drank 
frefh  at  the  Well,  whilft  the  Air  remains  in  it, 
appears  to  fit  lighter  upon  the  Stomach,  and  to 
fly  up  into  the  Head,  and  diftend  the  Veflels, 
more  than  when  it  is  drank  after  (landing  open 
for  fome  time  •,  whereby  the  Air  appears  to 
efcape. 

15.  And  thus,  as  Air  is  elaftick,  or  has  the 
Property  of  rarifying,  or  diftending  itfelf  eve¬ 
ry  way,  with  Heat ;  it  fbou’d  feem  that  the 
natural  Heat  of  the  Body,  by  rarifying  the  Air 
contain’d  in  the  Water,  when  drank  frefh  ;  wi¬ 
dens  the  Pafiages  *,  and  thus  renders  the  Water 
more  fubtile  and  penetrating  ;  or  enables  it  to 
enter  fuch  fine  Veflels,  as  might  not  otherwife 
fo  eaflly  admit  it:  whence  the  Water  may  be 
aflifted  in  its  Operation,  and  render’d  more  effi¬ 
cacious  in  opening  Obftructions,  and  cleanflng 
the  finer  Canals  of  the  Body. 

16.  And  if  thisUfe  of  the  Air  in  the  Water 
be  rightly  afiign’d  ;  we  have  hence  one  Reafon 
of  the  difference  found  betwixt  drinking  the 
Water  frefh  at  the  Well-Head,  and  after  it  has 
flood  open  for  fome  time,  fo  as  to  difcharge  it’s 
Air.  For  tho’  the  Water  retains  it’s  purgative 
Virtue  after  the  Air  is  gone ;  yet  it  feems  not 
now  to  pafs  fo  far  into  the  Habit  of  the  Body, 
and  produce  all  the  fame  Effects,  as  when  it  is 
drank  frefh,  and  replete  with  its  natural  Air 
and  Spirit.  Whence  to  have  the  full  Effeft 
and  Benefit  of  the  Water,  it  feems  moftadvifer 
able  to  drink  it  frefh  at  the  Well-Head  :  tho’ 
in  fome  Cafes,  it  is,  doubtlefs,  beft  to  drink 
ft  after  both  the  Air  and  Mineral  Spirit  aredif- 
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charg’d  ;  as  particularly  where  the  Veffels,  or 
Vifcera ,  are  weak  or  unfound. 

1 7.  Another  Ufe  of  the  Air  in  the  Water 
may  be,  to  give  it  that  Quicknefs,  or  Brifknefs 
of  Tafte,  for  which  it  is  remarkable,  when 
frefh;  tho*  this  Effect,  upon  being  fully  en¬ 
quired  into,  may  perhaps  be  found  to  depend, 
not  fo  properly  upon  the  Air,  as  upon  a  certain 
phyfical  Action  in  the  Water,  whereby  the  Air 
itfelf  is  produced.  And  here  it  may  deferve  to 
be  tried,  whether  the  artificial  introduction  of 
Air  into  common  Water,  will  render  the  Water 
properly  brifk,  or  pungent  *,  like  the  Pyrmont 
or  Scarborough  Spaw-Water.  For,  if  not,  it 
may  hence  be  fufpeCted  that  Air,  as  Air,  does 
not  give  Brifknefs  to  thefe  Waters.  And,  in¬ 
deed,  there  feems  room  to  fufpeCt,  that  Air, 
in  this  Cafe,  is  rather  a  Concomitant  than  a 
Caufe ;  or  that  the  Air  is  here  generated,  by 
the  A&ion,  or  Operation,  which  is  the  true 
Caufe  of  Briflcnefs  ;  as  we  fee  upon  adding  Spi¬ 
rit  of  Vitriol,  or  other  Acids,  to  common  Wa¬ 
ter,  firft  made  alkaline  with  Salt  of  Tartar,  or 
the  like  *. 

18.  In  the  mean  time,  it  may  be  fufpeCted 
that  the  Air,  or  fubtile  Matter,  whether  na¬ 
turally  exifting,  or  generated,  in  the  Water, 
ihou’d  have  fome  fhare  in  producing  this  EffeCt ; 
as  it  may  prove  the  Inftrument,  or  fecondary 
Caufe,  of  an  inteftine  Motion  in  the  particles 
of  the  Water,  by  ftruggling  among  them,  and 
endeavouring  to  efcape;  whence  the  Particles 
of  the  Water,  thus  agitated,  may  be  more 
brifkly  impreffed  upon  the  Tongue,  or  made, 
in  part,  to  fly  off,  and  ftrike  the  olfaCtory 
Nerves.  But  this  remains  to  be  confirmed,  or 
rejected,  by  particular  Experiments :  and  we 

*  See  above,  Sefr,  V.  16— — xi. 
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here  propofe  it  cfhJy  as  a  diftindion  that  took 
its  rife  from  Experiment,  without  afferting  it 
to  be  juft. 

19.  It  maft  alfo  be  left  for  future  Experi¬ 
ments  to  determine*  whether  a  part  of  the  Air, 
ftill  remaining  in  the  Water,  after  the  Air-Pump 
has  aded  upon  it,  be  not  a  kind  of  Vehicle  to 
the  Mineral  Spirit,  or  light  Irony  Subftance  * 
which  afterwards  gradually  makes  its  efcape,  in 
the  open  Air,  or  all  at  once  upon  feeling  a  fuit- 
able  degree  of  Heat;  The  Air-Pump  is  not 
found  to  ex  trad  all  the  Air  contained  even  ini 
common  Water  ;  nor  does  the  Mineral  Spirit* 
or  Irony  Principle,  of  the  Scarborough  Spaw- 
Water  appear  to  be  extreamly  light  and  vola¬ 
tile  •,  whence  in  order  to  its  efcape,  (if  ever  it 
does  efcape  the  Body  of  the  Water  ;  and  not 
ftill  remain  therein,  under  a  different  form)  it 
fhou’d  feem  to  require  the  afflftance  of  fome 
more  volatile  Matter  than  itfelf,  to  carry  it  off; 
or  fuch  an  one  as  is  capable  of  riling  freely  in 
the  open  Air,  or  with  a  certain  degree  of  Heat, 
not  much  lefs  than  the  Heat  of  boiling  Water  s 
which  are  Properties  that  may  comport  with 
Air.  But  this  is  only  a  Sufpicion  ;  which  will* 
poffibly,  be  fomewhat  farther  countenanced,  or 
falfiffed,  in  the  following  Section. 


SECT.  VII. 

Of  the  Mineral  Spirit  of  the  ‘Purging 

Water . 


1.  That  the  purging  Scarborough  Whiter, 
befidcs  the  aerial  Principle,  naturally  contains 
what  may  be  called  a  Mineral  Spirit,  we  have 
already  had  confiderable  Intimations ;  amount- 
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ing,  perhaps,  when  duly  compar’d  and  weigh’d, 
to  a  fufficient  Proof  of  the  Fadt :  But  what  this 
Spirit  is,  how  produced,  how  lodged  in  the 
'Water,  how  alterable  therein,  and  what  are  its 
Properties,  Virtues  and  Ufesj  remains  the  Sub¬ 
ject  of  farther  Enquiry. 

2.  And  as,  in  the  profecution  hereof,  the 
common  Experiment  with  Galls  is  of  Angular 
Service  ;  or  a  principal  Thing  whereon  the  Evi¬ 
dence  of  the  Fadt,  and  the  other  Experiments, 
relating  to  this  part  of  the  Enquiry,  depend  ; 
it  may  here  be  neceflary  to  explain  and  illuftrate 
this  leading  Experiment,  and  endeavour  to  de¬ 
rive  it  from  its  true  Principles :  For  tho’  the 
Experiment  itfelf  be  common,  yet  the  phyfical 
Reafons  of  it  feem  to  be  little  underftood. 

3 .  And  perhaps  the  Foundation  of  this  Ex¬ 
periment  cannot  be  more  fatisfadforily  learnt, 
than  by  carefully  attending  to  the  Procefs  for 
making  the  common  black  Writing-Ink,  with 
Copperas,  Galls,  and  Water;  after  fome  know¬ 
ledge  is  gain’d  of  the  Nature  of  the  Ingredients 
employ’d  therein. 

4.  Common  Copperas  appears  to  be  no  other 
than  an  actual  Vitriol  of  Iron,  made  from  the 
Pyrites,  or  Vitriol  Stones,  which  abound  with 
Sulphur  and  the  matter  of  Iron  3  at  leaft  the 
Pyrites  are  feparable,  by  Fire,  into  an  adtuai 
Brimftone,  and  an  adtuai  Iron;  as  into  two  prin¬ 
cipal  Parts,  whereof  thofe  Stones  confift.  And 
accordingly,  a  true  Copperas,  or  Vitriol  of  Iron, 
like  that  commonly  made  at  the  Copperas- works, 
may  be  eafily  obtain’d  from  a  fermented  or  burnt 
Mixture  of  Iron  Filings,  Brimftone,  and  Wa¬ 
ter  ;  as  alfo  from  Iron  alone,  difiblved  in  a  weak 
Spirit  of  Vitriol,  or  the  Acid  of  Brimftone*. 

See  C hemtcai  Leftures,  Left.  XIX.  Exp.  3  and  4. 
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And  thus,  if  the  common  Copperas  were  farther 
examin’d,  in  its  Origin,  Properties  and  Effects, 
it  will  appear  to  be  a  true  Vitriol  of  Iron,  ge¬ 
nerated  by  a  diftolution  of  that  Metal,  or  the 
Matter  of  that  Metal  in  a  Mineral  Acid,  fuch 
as  is  naturally  contain’d  in  Brimftone*  or  afford¬ 
ed  by  it,  upon  burning. 

5.  Galls,  on  the  other  hand,  are  a  natural 
vegetable  Produ&ion,  of  the  aftringent,  or 
ftyptick,  kind  ;  fomewhat  like  Oak-Bark,  tho* 
more  rough,  ftyptick  and  aftringent  than  that ; 
whence  the  Powder  of  Galls  is  found  to  be  what 
the  Chemifts  call  a  light  Abforbent,  or  Preci¬ 
pitant  •,  which,  when  added  to  metallick  So¬ 
lutions  made  with  the  Mineral  Acids,  atfts  fome¬ 
what  after  the  manner  of  Salt  of  Tartar,  Quick¬ 
lime,  or  other  alkaline Subftance,  tho’ lei's  pow¬ 
erfully  ;  fo  as  to  v/eaken,  or  blunt,  the  Men- 
ftruum,  and  caufe  a  flow  Precipitation  of  the 
metalline  Matter,  to  the  bottom  of  the  con¬ 
taining  Glafs. 

6.  Copperas  readily  diffolves  in  Water,  and 
for  fome  time,  remains  totally  fufpended  there¬ 
in  ;  but,  by  degrees,  its  more  ponderous  me¬ 
tallick  Part  fpontaneoufly  falls  to  the  bottom, 
in  the  form  of  a  yellow,  or  orange-colour’d 
Powder,  or  Oker  *,  which,  by  fufion,  may  be 
reduced  to  Iron  again :  but,  for  fome  confider- 
able  time,  as  was  before  obferv’d,  this  metallick 
Matter  is  alfo  fufpended,  and  uniformly  ditfufed 
thro*  the  Body  of  the  Water  ;  fo  as  to  make  a 
tranfparent,  and  if  the  proportion  of  the  Cop¬ 
peras  be  fmall,  a  pellucid  Solution. 

7.  Powder  of  Galls,  tho’  it  does  not  totally 
dillblve  in  Water,  yet  readily  communicates  its 
finer  tinging  parts  thereto  *,  fo  as,  if  the  propor- 
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tion  of  the  Powder  be  large,  to  make  a  high 
colour’d  Tindture,  or  Infufion*  which  if  fuffi- 
ciently  diluted,  or  weaken’d  with  more  Wa¬ 
ter,  may  alfo  be  made  to  appear  pellucid. 
And  in  this  manner,  two  pellucid  Liquors  may 
eafily  be  procured,  which  upon  being  barely  mix¬ 
ed  together,  {hall  initantaneoufly  turn  to  a  kind 
of  black  Writing  Ink,  like  the  ordinary  fort, 
made  in  the  common  manner  by  a  warm  Infu¬ 
fion  of  Copperas  and  bruifed  Galls  in  Water. 

8.  To  difcover  the  phyfical  Caufe  of  the  Effect 
here  produced,  or  the  Reafon  why  Ink  is  thus 
obtained  *,  i't  will  be  neceffary  to  remember  what 
was  above  deliver’d  of  the  Nature  and  Proper¬ 
ties  of  the  two  principal  Ingredients  concern’d ; 
viz.  that  Copperas  is  Iron  diffolved  by  an  Acid ; 
whereby  the  whole  becomes  foluble  in  "Water  ; 
and  (2)  that  Powder  of  Galls,  or  the  Infufion 
of  Galls  in  Water,  is  an  abforbent,  or  a  mild 
Precipitant,  with  refpeft  to  metallic  Solutions  : 
Whence  it  may  be  reafonably  fufpedted  that,  in 
the  making  of  Ink,  the  finer  Parts  of  the  Pow¬ 
der  of  Galls  coming  in  contact  with  thofe  of  the 
Copperas,  a  beginning  Precipitation  immedi¬ 
ately  enfues  >  or,  in  other  W ords,  that  the  Par¬ 
ticles  of  the  Acid  in  the  Copperas,  which  kept 
the  Particles  of  Iron  diffolved  in  the  form  of  a 
compound  or  metallick  Salt,  being  now  weak¬ 
en’d,  abforbed,  or  attracted*  by  the  Particles 
of  the  Galls,  rather  more  than  by  the  Particles 
of  the  Iron*,  hence  thefe  latter  are  fomewhat 
loofen’d  from  their  former  Texture,  or  Combi¬ 
nation,  in  the  Copperas,  and  now  appear  in 
their  own  natural,  opake  form,  or  dufky  co¬ 
lour*,  fo  as  if  numerous,  to  render  the  Mix  ture 
black  j  and  difpofed  to  let  the  heavier  Mat-* 
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ter,  viz.  the  irony  Particles,  fall  to  the  bot¬ 
tom. 

g.  But  this  Ihou’d  be  efteem’d  no  more  than 
a  Sufpicion,  till  particular  Experiments  are  pro¬ 
duced  to  verify,  or  confirm  it :  thus  efpecially 
it  requires  to  be  fhewn  that  Iron  alone  may, 
without  either  Copperas,  or  Galls,  be  reduced 
to  fuch  a  fubtile  Powder,  as  to  keep  fufpended 
in  Water,  and  conftitute  a  black  Ink,  like-  the 
ordinary  fort :  for  this  ought  to  be  the  Cafe,  if 
the  Reafoning  above  be  juft  ;  which  fuppofels 
that  Copperas  is  no  farther  of  ufe  in  the  making 
of  Ink,  than  as  it  contains  Iron  fubtily  diftolved, 
or  reduced  to  fine  Particles  ;  whilft  the  Acid 
which  reduced  the  Iron  to  this  ftate  has  its  far¬ 
ther  Acftion  upon  it  lefien’d  or  fufpended. 

i  o.  And  we  have  fome  Reafon  to  believe,  that 
the  Experiment,  when  well  made,  might  be  at¬ 
tended  with  Succefs  ;  or  that  a  black  Ink  might 
be  produced,  barely  by  long  grinding  and  di- 
gefting  Iron  and  Water  together;  even  tho’  the 
Water  fhou’d  be  pure,  or  contain  no  acid  or 
faline  Particles;  and  tho’  the  Iron  fhou’d  at  firft 
be  clean,  bright,  or  no  way  nifty.  But  as  we 
Have  not  brought  this  Experiment  to  full  per¬ 
fection,  we  do  not  here  produce  in  direct  Con¬ 
firmation  of  the  Theory  above  deliver’d  ;  tho* 
We  incline  to  think  it  might  be  carried  fo  far  as 
to  fhew,  that  the  common  Ink  is  little  more 
•than  a  Solution  of  Iron;  and  when  dried  in 
Writing,  fcarce  any  thing  elfe  but  the  Particles 
of  Iron  left  upon  the  Paper. 

fi.  That  there i's  a  tendency  to  Precipitation 
in -  Ink,  may  appear  from  hence,  that  if  it  be 
not  thicken’d,  or  render’d  fomewhat  glutinous, 
by  the  addition  of  Gum  Arabic,  Sugar-Candy, 
or  the  like,  it  is  apt  to  depofite  its  irony  Parti- 
u  v  L  3  cles. 
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cles,  in  the  form  of  a  fine  black,  ponderous  Pow¬ 
der,  at  the  bottom  of  the  containing  Glafs  ;  fa 
as  to  leave  the  upper  part  of  the  Liquor  clear 
or  pellucid;  and  this  tho’  ‘the  Tincture of  Galls 
is  fomewhat  glutinous,  or  ftifrening;  whereby 
the  irony  Particles  may  be  longer  fufpended,  or 
kept  from  falling  readily  downwards. 

12.  But  it  may  here  be  objected,  that  allowing 
the  Particles  of  Iron  may  remain  long  fufpended, 
and  uniformly  intermix’d  withWater  ;  yet  itfeems 
queftionable  whether  thefe  alone  can  communi¬ 
cate  fo  great  a  degree  of  blacknefs  as  we  find  in 
Ink ;  efpecially  as  the  natural  colour  of  Iron  in 
the  Piece,  is  far  removed  from  blacknefs ;  or 
even  after  being  reduced  to  fine  Powder  by  Cal¬ 
cination,  or  Rafting.  The  Anfvver  to  this  Ob¬ 
jection  feerns  in  part  derivable  from  hence,  that 
Iron  is  much  more  fubtily  divided  in  Vitriol,  by 
the  interpofition  of  the  Acid,  than  it  is  by  Fi¬ 
ling,  Rufting,  or  Calcination :  and  that  even 
Silver  and  Gold,  when  reduced  to  Particles  of 
a  certain  degree  of  finenefs,  are  black ;  as  we 
fee  in  the  ftrok.es  drawn  with  them  upon  the 
white  plaiftry  Leaves  of  common  Table-Books. 
Nor,  perhaps,  is  Ink  itfelf,  when  properly  ex¬ 
amin’d,  of  fo  deep  a -black,  as  that  it  may  not 
be  reafonably  fuppofed  owing  to  the  fine  irouy 
Particles  it  contains  *,  for  if  a  frnall  quantity  of 
the  blacked:  Ink  be  put  into  a  very  (lender  Tube 
of  Glgis,  and  vievyed  againft  the  Light,  it  will 
appear  npt  bla.ck,  but  almoft  as  pale  as  com¬ 
mon  Water.  But  a  more  direct  Anfwer  to  the 
Obje<5tion  might  be  given  ;  if  Iron  was  once 
difiolved  fp  intimately  with  Water  alone  as  to 
eonftitpte  Ink  *. 

*  Sec  above,  §  9. 
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13.  Iron  is  of  a  very  foluble  nature,  fo  as  to 
diffolve  in  more  Liquors  than  perhaps  any  other 
Metal  thus  it  is  readily  corroded  and  turned  to 
Rud  by  {landing  in  the  open  Air ;  and  eafily 
diffolves  in  many  vegetable  Juices  ;  fo  as  to  form 
a  kind  of  Ink  -,  as  appears  upon  the  cutting  of 
aimed  any  Fruit  with  an  Iron  Knife.  And  thus 
rudy  Iron  readily  makes  Ink  with  the  Infufion 
of  Galls  *,  and  bright  Iron  alfo  will  do  the  fame 
in  a  longer  time,  as  we  have  tried :  which  nearly 
comes  up  to  the  Proof  we  want:  where  it  may  de- 
ferve  to  be  remarked,  that  the  Rud  of  Iron  is  a  kind 
of  imperfect  Copperas,  or  Vitriol  of  Iron  ; 
as  appearing  to  be  made  by  fome  acid,  or 
corrofive,  Particles  naturally  floating  in  the 
Air,  and  falling  upon  the  Iron ;  fo  as,  in 
part,  to  diffolve,  or  turn  it  into  Rud  *,  which 
therefore  is  Iron  open’d,  and  more  difpofed 
than  bright  Iron,  to  difiolve  in  Water,  or  to 
make  Ink  with  a  Tincture  of  Galls. 

14.  That  Galls  a<5l  as  an  Abforbent,  or  Pre¬ 
cipitant,  in  the  making  of  Ink  with  Copperas, 
may  feem  farther  confirm’d  by  feveral  Experi¬ 
ments*  thus  in  particular,  if  the  Powder  of 
Galls  be  added  to  a  mixture  of  Oil  of  Vitriol 
and  Water,\  it  appears  remarkably  to  take  off, 
blunt,  or  fheathe  the  Acidity  of  the  Liquor  ; 
fo  as  to  render  it  lefs  fharp  upon  the  Tongue. 
Again,  if  a  little  Oil  of  Vitriol  be  added  to 
common  Writing  Ink,  not  purpofely  made  to 
prevent  its  being  difeharged,  all  the  Blacknefs 
will  be  indantly  deflroy’d  *,  and  the  whole  Li¬ 
quor  appear  pellucid,  like  fair  Water ;  whence 
it  Ihou’d  feem,  that  the  abforbing  or  precipita¬ 
ting  Property  of  the  Galls  being  now  fubdued  by 
an  over  proportion  of  Acid  ;  the  irony  Particles 
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nre  turn’d  into  Vitriol  again*  whereby  the  whole 
Liquor  is  reduced  to  the  State  of  a  weak  or  pel¬ 
lucid  Solution  of  Vitriol,  entirely  wanting  the 
Blacknefs  of  Ink.  And  on  the  fame  account  it 
appears  to  be,  that  Ink-fpots,  or  Iron-moulds, 
are  taken  out  of  Linnen  by  Juice  of  Lemmon, 
Juice  of  Sorrel,  Verjuice,  &c,  as  thefe  acid 
Liquors  difiolve  the  irony  Particles,  which,  in 
that  form,  ftick  clofely  to  the  Linnen  *  and  thus 
reduce  them  to  the  condition  of  a  Vitriol  of 
Iron  *,  which  will  now  readily  diffoive,  and  be 
wafhfd  out  by  common  Water. 

15.  And  this  feems  farther  countenanced  from 
hence,  that  when  Ink  is  turn’d,  to  a  pellucid  Li¬ 
quor,  by  the  addition  of  Oil  of  Vitriol,  or 
other  Acid  i  the  frefh  addition  of  more  powder 
of  Galls,  or  any  fix’d  alkaline  Salt,  (foas  fufiL 
ciently  to  lower  the  force  of  the  Acid,  or  en¬ 
velope  its  Particles)  will  inftantly  reftore  the 
Blacknefs  to  the  Liquor,  or  turn  it  to  Ink  again ; 
which,  in  this  manner,  may  be  feveral  times  dis¬ 
charg’d,  and  recover’d,  in  the  fpace  of  a  few 
Minutes, 

16.  Another  Intimation  that  it  is  the  Iron 
alone  which  conllitutes  Ink,  may  be  derived 
from  finding,  upon  trial,  that  no  Acid,  nor 
Oil  of  Vitriol,  or  Spirit  of  Sulphur,  which  with 
Iron  constitute  Copperas,  will  make  Ink  with 
Galls  and  Water :  whence  it  feems  a  Confequence, 
that  if  Copperas  be  no  more  than  a  Compofiti- 
<pn  of  Iron' and  Acid  *  ;  it  eannot  be  the  Acid, 
but  the  Iron,  in  the  Copperas,  which  makes 
the  Ink  *  unlefs  it  can  be  lhewn,  or  reafonably 
Impeded,  that  the  Acid  acquires  a  newProper- 

*  See  above,  § 
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ty  by  the  Mixture.  But  Oil  of  Vitriol  is,  by 
d filiation,  feparated  from  Copperas,  or  the 
Vitriol  of  Iron,  and  found  to  poffefs  the  fame 
Properties  which  it  had  before  it  was  employ’d 
to  diffolve  Iron,  for  making  the  Vitriol.  And 
the  Remainder,  or  Caput  Mortuum,  as  it  is  called, 
affords  true  Iron  again  by  Fufion. 

17.  It  remains  to  be  farther  obferv’d,  that  no 
other  Vitriol  but  that  of  Iron  ;  not  the  Vitriol 
of  Copper,  or  any  other  Metal  which  does  not 
contain  Iron,  is  found  upon  trial,  to  make  a 
black  Ink  with  the  Tin<5lure  of  Galls;  whilft 
Iron  diffolved  in  any  mineral  or  vegetable  Acid , 
is  conftantly  found  to  make  an  inky  Mixture 
with  that  Tinfture;  whence  it  ffiou’d  feem  to 
follow  that  Iron  makes  Ink. 

18.  But  Galls  are  not  the  only  Thing  which 
makes  Ink  with  Copperas,  or  Iron ;  fince  many 
other  aftringent  vegetable  Subjects  are  found  ca¬ 
pable  of  doing  it ;  fuch,  for  Example,  as  Oak- 
Bark,  Pomegranate  Rind,  Tea  Leaves,  &c. 
tho*  always  in  a  lefs  degree,  as  they  appear  pro- 
portionably  lefs  abforbent,  ftyptick  and  agglu- 
tinant.  Since,  therefore,  no  black  Ink  is  found 
to  be  made  without  Iron,  but  may  be  made 
without  Galls,  it  follows  again  that  Iron  Is  an 
effential  Ingredient  in  Ink.  And  when  all  the 
Inftances,  both  of  the  affirmative  and  negative 
fide,  (if  any  are  producible  on  the  latter)  come 
to  be  well  confider’d,  we  leave  it  to  the  Judg¬ 
ment  of  the  Reader,  whether  Iron  fubtily  di¬ 
vided  and  fulpended  in  Water  be  not  what  we 
call  Ink. 

19.  And  thus  we  hope  to  have  ffiewn  the 
Foundation  whereon  the  common  Experiment, 
of  trying  Mineral  Waters  with  Galls,  depends. 
We  come  now  to  apply  it  in  examining  the  Mi¬ 
neral 
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neral  Spirit  of  the  Purging  Scarborough  Water : 
and  in  order  thereto,  wou’d  draw  this  Inference 
from  the  Premifes  ;  viz.  that  as  of  all  the  Me¬ 
tals,  Iron  alone,  and  of  all  the  Vitriols  that  of 
Iron  alone,  appears  difpofed  to  make  a  black 
Ink  with  Galls,  or  other  aftringent  vegetable 
Subftances ;  therefore,  when  any  Liquor  turns 
black  with  Galls,  or  fuch  aftringent  Vegetables, 
this  affords  a  confiderable  Intimation  that  a  dif- 
folved,  or  fubtilized  Iron,  or  the  Vitriol  of 
Iron  is  contain’d  therein. 

20.  But  to  render  this  Experiment  more  ufe- 
ful  and  extensive,  it  fhou’d  be  remember’d, 
that,  as  in  the  making  of  common  Ink,  the 
Liquor  is,  at  firft,  pale  and  watery  ;  but  gra¬ 
dually  grows  more  black  by  Handing  ;  as  more 
of  the  Copperas  and  Galls  comes  to  be  diflolved 
therein  :  fp,  in  the  examination  of  Mineral 
Waters  with  Galls,  there  may  be  different  Der 
grees,  or  Shades,  of  Blacknefs,  produced ;  ac¬ 
cording  to  the  quantity  of  irony  Particles  they 
contain;  from  a  lightifh  red,  or  faint  Pink- 
colour,  to  a  deeper  red,  a  purple,  or  a  black. 
Thus  when  bright  Iron  is  put  into  a  0ight 
Tindlure  of  Galls,  and  fuffer’d  to  Hand  in  the 
Cold  •,  the  Liquor  remains,  for  fome  time,  un¬ 
changed  in  its  Colour;  but  fuccelfively  and 
ffowly  alters,  from  a  light  red  to  a  full  purple, 
that  ends  in  a  jetty  black. 

21.  And  thus  when  Powder,  or  Tin£ture, 
of  Galls  is  added  to  the  Scarborough  Spaw- Wa¬ 
ter,  a  faint  Pink-colour  is  firft:  produced  ;  which, 
at  length,  ufually  ends  in  a  deep  purple,  or  a 
confiderable  degree  of  blacknefs.  But  as  the 
Water  does  not  always  turn  of  a  deep  purple, 
or  black,  with  the  fame  proportion  of  the  fame 
powder  of  Galls  j  we  have  hence  an  Intimation 
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5hat  it  has  not  conftantly  the  fame  quantity  of 
Jrony  Particles ;  and  this,  tho’  tried,  with  frefh 
Water,  at  the  Spring-Head.  And  by  means 
of  this  Experiment  carefully  made  and  varied, 
we  may  perhaps  be  enabled  to  determine  the 
Scafons  of  the  Year,  and  poflibly  the  Times  of 
the  Day,  or  Night,  when  the  Water  moft  a- 
bound.s  with  the  Mineral  Spirit,  or  Irony  Par¬ 
ticles. 

22.  But  notwithftandingthisExperiment  may, 
when  thoroughly  underftood  and  confider’d, 
afford  a  high  degree  of  Evidence  that  irony 
Particles  naturally  abound  in  the  Scarborough 
Spaw- Water  ;  yet  the  Art  of  Induction  teaches 
us  not  to  reft  in  any  fingle  Experiment  that  is 
not  fully  demonftrative  ;  and  accordingly  di¬ 
rects  us  to  look  out  for  farther  Proof,  or  Con¬ 
firmation.  And  fuch  farther  Proof  or  Confir¬ 
mation  feems,  in  fome  degree,  procurable  by 
barely  profecuting  the  fame  Experiment,  in  the 
following  manner. 

23.  To  feveral  Quarts  of  the  Water  frefh 
taken  up,  we  added  an  ounce,  or  more,  of  the 
.Powder  of  Galls;  ftirring  them  well  together  ; 
upon  which  a  confiderable  degree  of  inky  Black- 
nefs  foon  enfued.  We  let  theVefiel  reft  for  fe¬ 
veral  hours,  and  found  that  the  groffer  Part  of 
Powder  of  Galls,  together  with  the  Blacknefs, 
gradually  fell  to  the  bottom  ;  where  being  fully 
fettled,  we  poured  off  the  Water  that  floated 
above  it,  and  dried  the  Powder;  which  now 
appear’d  confiderably  black.  Whence  it  Ihou’d 
feem  that  the  irony  Particles  of  the  Water  gra¬ 
dually  fubfided,  and  remain’d  intermix’d  among 
the  grofs  Powder  of  Galls;  the  Water  which 
was  poured  off  appearing  very  little  dilcolour’d, 
or  almoft  pellugid  \  as  fopieumes  happens  in  the 
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making  of  Ink,  when  the  blacknefs  falls  to  the 
bottom,  and  leaves  the  upper  part  of  the  Li¬ 
quor  clear  *. 

24.  And  hence  it  fhou’d  feem,  that  the  irony 

Particles  of  the  Water  are  not  extreamly  vola¬ 
tile  ;  as  they  do  not  thus  appear  to  fly  off  at 
the  fur  face  of  the  Water,  tho’  expofed  to  the 
open  Air  for  feveral  days ;  the  black  Matter 
ffcill  remaining,  unalter’d  as  to  colour,  at  the 
bottom.  At  leaft  we  have  here  a  clear  Intima¬ 
tion  that  an  irony  Subftance  is  precipitated  from 
the  Water  by  the  Powder  of  Galls ;  in  the 
fame  manner  as  if  a  fmall  proportion  of  Iron, 
or  the  Vitriol  of  Iron,  had  been  diflolved 
therein.  f  • 

25.  But  if  this  be  really  the  Cafe,  we  may 
reafonably  expert  to  find  fome  figns  of  Iron, 
upon  examining  the  dry  Powder,  gain’d  from 
the  Water  by  Precipitation  with  Galls  ;  and  ac¬ 
cordingly,  having  calcined,  or  fcorched,  apart 
of  this  dry  Powder,  in  an  earthen  Crucible, over 
the  Fire-,  we  afterwards  applied  an  armed  Load- 
ftone  to  the  fcorched  Powder  ;  and  found  that 
fome  confiderable  Particles  of  Iron  rofe  from  it, 
and  clung  to  the  Iron-Capping  j  as  others  did 
alfo  to  a  Knife-Blade,  that  had  been  touched 
with  the  fame  Load-ftone. 

26.  But,  as  it  may  be  fufpeCted  that  the  Iron 
here  attracted  by  the  Load-ftone,  was  owing  to 
the  Galls  employ’d  ;  becaufe  all  vegetable  Sub¬ 
jects  are  found,  after  due  Calcination,  to  afford 
fome  Particles  of  Iron  -,  we,  at  the  fame  time, 
fcorched  fome  Powder  of  Galls,  in  the  fame 
light  manner  -,  but  upon  applying  the  Load- 
ftone  thereto,  did  not  obferve  that  any  Parti¬ 
cles  of  Iron  were  attracted  :  And  this,  poflibly, 

*  See  above,  §11. 
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becaufe  there  was  not  a  thorough  Calcination 
made  ;  the  Intention  being  only  to  fcorch  both 
Powders  alike.  So  that,  if  thefe  Experiments 
hold,  or  ftiall  appear  upon  farther  trial  to  an- 
fwer  in  this  manner  *,  a  ftrong  Intimation  may 
be  hence  derived,  that  irony  Particles  are  na¬ 
turally  contain’d  in  the  Scarborough  Spaw-Wa- 
ter,  after  fuch  a  manner  as  to  be  fix’d  by  means 
of  Galls,  and  a  light  Calcination ;  and  reduced 
to  the  folid  form  of  Iron.  Tho’  this  Point  al- 
fo  may  be  farther  confirm’d,  upon  finding,  as 
from  fome  Trials  it  appears  to  be  found,  that  a 
folid  Lump  of  Iron  is  obtainable  by  fufing,  with 
a  ftrong  Blaft-Heat,  a  proper  quantity  of  the 
Powder  or  Matter,  gain’d,  by  Precipitation, 
from  the  -Water. 

27.  Now,  if  thefe  Fadts  fhall,  upon  full  ex¬ 
amination,  prove  to  be  certain,  or  receive  the 
Confirmation  required  by  the  Art  of  Induction  *, 
we  may  hence  be  led  a  Step  farther  in  our  pre- 
fent  Enquiry,  and  proceed  to  examine  (1)  whe¬ 
ther  thele  irony  Particles  in  the  Water  are  not 
what  may,  in  a  due  fenfe,  be  called  its  Mine¬ 
ral  Spirit  ;  (2)  how  this  Spirit  originally  comes 
into  the  Water  (3)  under  what  ftate  it  exifts 
therein  *,  as  whether  it  be  diredtly  irony  or  vi- 
triolick,  volatile,  or  fix’d ;  (4)  what  Change 
it  is  liable  to;  (5)  what  are  its  Virtues,  and 
what  its  Ufies  to  the  Water,  &c. 

28.  It  may  feem  to  be  fatisfaclorily  proved, 
that  irony  Particles,  are  naturally  contain’d  in 
this  Water ;  fo  as  to  make  a  conftituent  part 
thereof ;  and  as  in  its  found  ftate,  there  appears 
to  be  no  other  direft  mineral  or  metallick  Mat¬ 
ter  contain’d  therein,  diftindt  from  the  faline 
and  earthy  Principles  ;  we  are  obliged  to  make, 
this  the  Mineral  Spirit  of  the  Water,  if  it  b^ 
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allow’d  to  have  any  that  may  properly  deferve 
the  Name. 

’Tis  true,  this  Name  Teems  to  imply,  not 
only  a  great  degree  of  fubtilty  in  the  irony  Far- 
ticles,  but  alfo  a  degree  of  Volatility  ;  To  as 
like  the  aerial  Principle*  eafily  to  fly  off,  and 
quit  the  Body  of  the  Water,  whenever  it  has 
the  opportunity.  But  whether  it  really  does 
this,  has  not,  been  made  appear  i  To  that,  if 
the  Iron  contain’d  in  the  Water  be  not  volatile, 
but  only  finely  divided,  like  the  Iron  contain’d 
in  Ink,  or  other  common  Solutions  of  Iron  ; 
the  Term  Spirit  may  feem  fomewhat  improper¬ 
ly  applied  thereto.  Juft  philofophical  Names 
can  never  be  given  t6  Things,  till  their  Natures 
are  known  *,  whence  farther  Enquiry  muft  deter¬ 
mine  whether  the  irony  Particles  in  the  Scarbo¬ 
rough  Water  be  a  Spirit  or  not. 

29.  And,  poffibly,  a  careful  examination  of 
the  Beds  over  which  the  Water  runs,  may  in¬ 
timate  that  this  fuppofed  Spirit  is  no  other  than 
a  certain  proportion  of  the  finer  matter  of  Iron 
or  Oker,  lightly  drffolved  in  the  Water.  The 
great  folubility  of  Iron  itfelf,  even  in  the  folid 
metallick  Mafs,  has  been  mention’d  above  in- 
fomuch  that  Ink  may  be  made  by  barely  fuller¬ 
ing  a  lump  of  bright  Iron  to  remain,  for  lome 
hours,  in  pure  Water  impregnated  with  Galls. 
And  Naturalifts  find  figns  of  Iron  near  theCon- 
fines  of  Chalybeate  Mineral  Waters ;  as  in 
particular  there  are  many  fuch  figns  to  be  found 
near  the  Courfeof  the  Scarborough  Spa w- Water: 
Whence  it  Teems  rational  to  fuppofe  that  the  Wa¬ 
ter  becomes  impregnated  with  its  irony  Matter 
by  palling  over  certain  Beds,  or  Veins,  of  foft 
Oker,  or  foluble  Iron-ftone.  And  if  common 
Water,  by  being  made  to  pafs  thro*  the  fame 
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Channels,  fliou’d  be  found  to  be  thus  impreg^ 
nated  ;  this  might  amount  to  a  kind  of  Confir¬ 
mation  of  the  Sufpicion. 

30.  But,  to  determine,  with  Certainty,  under 
what  form  thefe  irony  Particles  naturally  exift  in 
the  Water,  feveral  Experiments  will  be  required. 
And  the  View  fhou’d  here  be  dire<5ted  to  difco- 
ver  whether  they  exift  under  the  form  of  Vitri¬ 
ol,  or  a  mere  Iron,  fubtily  divided ;  and  again 
whether  under  a  confiderably  volatile,  or  a  more 
fix’d  State.  If  they  exifted  in  the  Water  under 
the  form  of  a  fix’d  Vitriol,  like  the  common 
Copperas,  or  Vitriol  of  Iron  ;  it  might  berea- 
fonably  expected  that  the  Vitriol  fhou’d  thus 
nanifeft  itfelf  to  the  Tafte;  as  Vitriol  of  Iron 
•emarkably  does,  tho’  but  a  very  fmall  propor- 
;ion  thereof  be  difiolved  in  Water:  at  leaft  it 
liou’d  manifeft  itfelf  after  the  Water  has  been, 
'or  fome  time,  boiled  ;  fo  as  to  exhale  a  large 
proportion  of  the  aqueous  Part,  and  bring  the 
^articles  of  the  Vitriol  much  nearer  together ; 
n  the  way  of  a  ftrong  Solution  of  Vitriol,  ca- 
nble  of  fhooting  in  the  Cold  ;  as  fix’d  Vitriol 
5  known  to  do.  But  no  fuch  Thing  is  found 
pon  evaporating  the  Water;  and  therefore  we 
nay  well  fufpeft  or  conclude  that  it  contains  no 
x’d  Vitriol  of  Iron  ;  efpecially  as  fome  hun- 
red  Gallons  of  the  Water  have  been  boiled  to 
fmall  quantity,  without  finding  any  thing  like 
lis  Effe6l. 

31.  So,  likewife,  if  the  irony  Particles  ex- 
led  in  the  Water  under  the  form  of  a  volatile 
dtriol  ;  it  might  be  expefted  at  leaft  when  the 
v'ater  is  ftrong,  or  richly  impregnated  there- 
ith  ;  that  this  alfo  fhou’d  be  manifeft  to  the 
'afte$  whereas,  when  the  Water  is  ftrongeft, 
does  not  feem  to  tafte  properly  vitriolick,  but 
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rather  brackifh,  irony,  or  okry,  with  regard 
to  the  Tafte  of  the  Mineral.  Nor  do  we  re¬ 
member  to  have  met  with  fucli  a  Thing  as  a 
volatile  Vitriol  of  Iron,  capable  of  totally  fub- 
liming  with  Heat  ;  ynlefs  the  Flores  Sails  Am- 
moniaci  mart  tales,  or  Iron  fublimed  with  Sal- 
ammoniac,  may  be  fo  called* 

32.  Again*  if  thefe  irony  Particles  are  natu¬ 
rally  volatile,  whether  vitriolick  of  not ;  it  fhou’d 
feem  that  fome  certain  Expedient  might  beufed 
to  collect,  or  detain  them  ;  fo  as  to  render  them 
more  manifeft  or  fenfible.  That  they  are  not 
extreamly  volatile,  we  haVe  already  had  confi- 
derable  Intimations  ;  as  they  do  not  readily  fly 
oft'  in  the  open  Air,  nor  over  the  Fire,  with¬ 
out  a  fcalding  Heat.  And  that  they  do  not  quit 
the  Water,  and  pafs  thro*  the  Pores  of  Glafs, 
in  many  Months  time,  we  are  tolerably  affu-  j 
red;  by  having  known  the  Water  kept  in  well- 
clofed  Glalfes,  for  eight  or  nine  Months,  in  a 
perfedt  State  ;  fo  as  to  ftrike  purple,  or  black, 
with  Galls  ;  apparently  as  flrong  as  when  frefh 
taken  up  at  the  Well.  Nor  does  it  feem  pro¬ 
bable,  that  thefe  irony  Particles  fhou’d  efcape 
thro’  the  Pores  of  a  well  oiled  Bladder,  where 
Air  itfelf,  a  much  more  volatile  Subfiance,  is 
confined.  And  hence  it  might  be  proper  to  try, 
if  th  is  Mineral  Spirit  cannot  be,  fome  way  or  I 
other,  collected,  in  a  feparate  State,  from  the 
Water,  and  the  reft  of  its  Principles. 

33.  With  this  View,  the  Experiment  above 
deferibed*,  may  be  repeated,  and  diverfified, 
with  the  requifite  Care  and  Skill,  to  try,  whe¬ 
ther,  after  the  aerial  Principle  has,  by  the 
Air-Pump,  or  otherwife,  been  in  good  meafure 
difeharged  from  the  Water  ;  and  the  Mineral ' 

*  Sedh  VI,  3—6* 
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Spirit  left  behind  ;  this  cou’d  not  be  made  to 
rife,  with  a  boiling  Heat,  and  come  over  into 
the  Bladder,  as  into  a  Retort ;  and  there  be 
collected  *,  as  the  aerial  Principle  has  been.  So 
again,  it  might  be  tried,  whether  this  Spirit 
cou’d  not  be  brought  over  by  diddling  the  Wa¬ 
ter  in  a  common  Glafs  Retort,  into  a  Receiver 
containing  the T injure  of  Galls*,  which  fhou’d 
rife  fo  high  therein  as  to  cover  the  Nofe  of  the 
Retort*,  obferving  whether  the  Tincffure  wou’d 
thus,  at  the  beginning  of  the  Operation,  turn 
black  or  purple.  And  many  other  Experiments 
Of  this  kind  might  be  contrived  ;  but  if  none  of 
them  anfwer’d,  it  wou’d  hence  appear  reafon- 
able  to  conclude,  that  no  volatile  Iron,  or  vo¬ 
latile  Vitriol,  cou’d  be  obtain’d  from  the  Wa¬ 
ter  *,  and  confequently  an  Intimation  be  gain’d, 
that  none  was  contain’d,  under  a  volatile  form, 
therein. 

34.  Thefe  Experiments,  when  made,  may 
be  compared  with  thofe  of  a  different  kind, 
which  fhou’d  tend  to  difcover  what  Changes  the 
Water  undergoes,  whilff  it  remains  in  Glaffes 
fealed  Hermetically,  as  it  is  called ;  viz.  by 
melting  or  foftemng  the  neck  of  the  contain¬ 
ing  Glafs  with  Heat,  then  twilling  it  fo  as 
to  confine  the  Water  totally  in  Glafs,  without 
the  afiillance  of  Cork  or  Cement.  Or,  what 
feems  as  ufeful,  and  more  inftrudlive,  in  the  pre- 
fent  Cafe  ;  the  Water  may  be  carefully  bottled 
at  the  Well-head,  then  oiled  at  the  top,  after 
the  manner  of  Florence  Wine;  and  lallly,  well 
cork’d  and  cemented.  For  thus  the  Water  has 
been  found  to  continue  many  Months  poffefs’d 
of  its  irony  Particles ;  even  after  being  carried, 
(with  Care  to  keep  the  Bottles  upright)  a  great 
number  of  Miles.  And  by  diligently  obferv- 
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ing  what  happens  to  the  Water  in  this  State, 
fome  confiderable  Light  may,  perhaps*  be  gained 
in  the  prefent  Enquiry. 

35*  And  fince  it  plainly  appears  that  the  Wa¬ 
ter  by  {landing,  or  by  being  carried,  in  this 
ftate,  does  not,  for  a  very  confiderable  time,  lofe 
its  property  of  ftriking  black,  or  purple,  with 
Galls;  hence  it  feems  certain,  that  the  irony 
Particles,  or  Mineral  Spirit,  of  the  Water,  can* 
not  eafily  efcape  thro’  the  Pores  of  Glafs ;  at 
leaft,  not  whilft  the  Water  remains  in  a  found 
ilate:  which  is  added,  becaufe  when  the  Water 
begins  to  corrupt,  as  in  time  it  will,  even  tho’ 
thus  fecured  ;  it  tinges  lefs  and  lefs  with  Galls ; 
and  at  length,  affords  no  red,  purple  or  dufky 
Colour  therewith.  Whence  we  are  led  to  fup- 
pofe,  either  that  the  irony  Particles,  at  this 
time,  make  their  efcape  thro’  the  Pores  of  the 
Glafs,  or  of  the  Oil,  the  Cork  and  Cement ; 
or  elfe  are  fo  changed,  as  no  longer  to  retain 
their  irony  Nature,  and  (trike  with  Galls. 

36.  That  the  latter  is  rather  the  Cafe,  ieenus 
countenanced  by  this,  that  during  the  Altera¬ 
tion,  or  Diminution  of  the  tinging  Faculty} 
there  appears  to  be  a  manifelt  Change  in  the  na¬ 
tural  Texture  of  the  Water  ;  for  a  vifible  fepa- 
ration  of  Parts  enfues  ;  the  whole  grows  fetid  ; 
a  grofs  Matter  falls  to  the  Bottom  ;  the  Oil,  that 
was  liquid  before,  now  becomes  almoft  as  hard 
as  Tallow }  and  appears  tinged  black  to  a  con¬ 
fiderable  height:  buc  what  is  moft  remarkable, 
the  Water  now  affords  manifeft  Signs  of  its  con¬ 
taining  a<ftual  Brimftone ;  not  the  leaft  Indica¬ 
tions  whereof  appear’d  before.  And  here  is  a 
Scene  open’d  which  we  are  not,  at  prefent,  to 
enter  upon,  -- 
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37.  This  Intimation,  however,  may  feem 
afforded  by  the  Premifes,  that  the  Water,  as 
taken  from  the  Well,  is  a  compound  Liquor, 
gradually  tending  to  alteration  in  its  Parts,  as 
if  there  was  a  flow,  and  fllent  Fermentation  a* 
mong  them;  whereby  the  natural  Texture,  or 
Arragement,  of  the  whole  is  broke  in  time ; 
even  tho’  the  external  Air  be  kept  from  com¬ 
municating  therewith  ;  but  if  the  external  Air  be 
admitted,  remarkable  Changes  much  fooner  be¬ 
gin,  and  finifli  their  Period,  And  hence,  perhaps, 
it  may  be  reafonably  fufpected,  that  the  Mine¬ 
ral  Spirit  here  fuffers  a  change  in  its  nature ;  or 
that  the  irony  Particles  may  even  be  demetaL 
lized,  and  loft  in  their  prjftine  form,  or  com* 
verted,  at  leaft  in  part,  to  Oker,  Earth,  or 
Sulphur  ;  to  which  they,  polfibly,  have  a  near 
Relation.  But  this  is  hinted  only  as  Matter  of 
farther  Enquiry  :  for  we  are  determin’d  not  to 
pronounce  without  clear  and  full  Evidence ;  which 
we  apprehend  may  always  be  had  in  phyfical  En¬ 
quiries. 

38.  Suppofing,  therefore,  the  exiftence  of 
fine  irony  Particles,  in  the  natural  and  perfeft 
Scarborough  Spaw- Water;  we  now  proceed  to 
conflder  their  Ufes  and  Virtues ;  which  feem,  in 
good  meafure,  derivable  from  the  Art  of  Me¬ 
dicine,  and  the  known  Effe&s  of  chalybeate 
Preparations.  And  tho’  thefe  irony  Particles 
feem  to  be  few  in  the  Scarborough  Spaw- Water, 
with  refpect  to  the  common  Tindtures  or  Solu¬ 
tions  of  Iron,  found  in  the  Shops  j  yet  they 
may  have  conflderable  Virtues ;  as  appearing 
to  be  a  natural  Preparation  of  Iron,  more  fub- 
tile,  exquifite,  and  homogeneous,  than  thofe 
of  the  artificial  kind ;  as  being  mild,  and  made 
without  any  highly  corrofive  Menftruum.  Whence 
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it  might  be  proper  to  examine  whether  the  foft- 
er  Oker  or  Minerd  Ferric  which  may  be  found 
in  the  Courfe  of  fome  Mineral  Springs,  is  not 
capable  of  affording  better  chalybeate  Medi¬ 
cines,  than  fuch  as  are  ufually  order’d  in  Di- 
fpenfatories.  Perhaps  a  noble  Tincture  of  Iron, 
or  Ejfcntia  Marlis,  may  thus  be  obtain’d. 

39.  The  Experiment  alfo  may  be  worth  the 
making,  in  order  to  difcover  whether  common 
Water  cou’d  not  be  impregnated  with  irony 
Particles,  after  the  manner  of  allSpaw-Waters, 
by  a  bare  Infufion  of  the  Mater  or  Miner  a  Ferri 
therein;  at  the  fame  time  obferving  what  Al¬ 
terations  fuch  an  Infufion  is  fubjedt  to,  by  {land¬ 
ing  expofed  to  the  open  Air ;  and  again  upon 
being  hermetically  fealed  up  in  Glades.  For, 
if  a  feparation  of  Parrs  fhou’d  quickly  enfue 
in  the  former  Cafe,  and  (lowly  in  the  latter  ; 
and  the  irony  Particles  at  length  appear  to  be 
turn’d  into  Oker,  (  Earth,  or  Sulphur ;  this 
might  afford  a  kind  of  Confirmation  of  the 
Sufpicion  above  deliver’d,  as  to  the  change  of 
the  natural  Spaw- Water,  and  the  lofs  of  its 
irony  Particles*  in  their  irony  form,  by  (landing, 

40.  The  medicinal  Virtues  of  a  fubtilized 
Iron  are  generally  allow’d  to  be  deobftruent, 
flrengthening,  or  invigorating ;  at  the  fame 
time  that  it  is  the  mod  innocent, and  wholefome  of 
all  metallic  Subftances ;  whence,  perhaps,  this 
fubtilized  Iron  is  no  inconfiderable  Ingredient 
in  the  Scarborough  Spaw-Waters,  as  it  may  help 
to  promote  their  other  Virtues,  or  render  them 
lightly  chalybeate,  without  impairing  the  Vir¬ 
tues  of  the  other  Principles,  or  a,ny  way  inter¬ 
fering,  but  rather  confpiring  with  them.  And 
if  this  chalybeate  Virtue  fhou’d  be  required  in 
s  higher  degree,  we  may  be  inftruded  by  the 
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prefent  Enquiry,  how  to  increafe  it  in  the  Wa¬ 
ters,  by  the  artificial  Introduction  of  a  fubti- 
lized  Iron  into  them.  Or,  if  in  any  Cafe  this 
Virtue  fhou’d  be  thought  improper,  as  fome- 
timesitmay;  ’tis  eafy  to  lelfen  it,  by  boiling 
the  Water,  or  fuffering  it  to  ftand  open,  or 
barely  expofed  to  the  Air,  for  fome  time. 

41.  We  cou’d  here  fubjoin  feveral  confider- 
able  Experiments,  and  Obfervations,  with  re¬ 
gard  to  this  Mineral  Spirit  of  the  Water;  and 
perhaps  bring  the  whole  Affair  to  a  tolerable 
degree  of  Certainty :  but  to  do  this  in  fo  full 
and  exadt  a  manner  as  we  cou’d  wifh,  wou’d 
lead  us  too  far  from  the  prefent  purpofe,  and 
engage  us  in  the  Analyfis  of  the  Water  under  a 
ftate  of  Corruption,  or  Putrefaction.  We,  there¬ 
fore,  choofe  to  flop  here  for  the  prefent ;  with 
this  Intimation,  as  a  general  Fruit  of  the  pre¬ 
ceding  Enquiry,  that,  poffibly,  an  exadf  and 
full  Analyfis  of  any  Mineral  Water,  may  lead 
to  a  clear,  diftindfc  and  ferviceable  Knowledge 
of  its  different  component  Parts,  or  Ingredients; 
as  alfo  their  refpedtive  Virtues  and  Ufes.  And 
thus,  when  the  Analyfis  of  the  purging  Scar¬ 
borough  Water  is  carried  to  its  full  length,  and 
duly  verified  in  all  its  Parts;  this  Water  will, 
perhaps,  appear  to  be  a  natural  Compound,  con- 
lifting  of  much  fine  Water  ;  a  variable  Propor¬ 
tion  of  a  certain  neutral,  purgative  Salt ;  a  little 
Sea-Salt  ;  an  alkaline  Earth ;  Air,  and  a  fub- 
tilized  Iron  ;  all  mix’d  together,  under  one  cer¬ 
tain  Form  or  Arrangement  ;  fo  long  as  the 
Water  continues  in  its  natural  found  State.  And 
hence  it  lhou’d  feem  that  the  Medicinal  Virtues 
and  Ufes  of  this  Water,  are  derivable  from  fuch 
a  full  and  exadf  Analyfis;  as  depending  upon 
the  Virtues  and  Ufes  of  the  feveral  Ingredients, 

thus 
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thus  combined  together;  provided  we  had  a  pre¬ 
vious  Knowledge  of  the  true  Caufes  of  Difea- 
fes,  and  the  nature,  frame  and  make  of  the 
Body ;  fo  far,  we  mean,  as  this  might  be 
gain’d  by  the  Art  of  Indu&ion.  But  as  this 
Art  has  hitherto  been  little,  if  at  all,  applied, 
to  difcover  the  real,  internal  Natures  of  the 
Solids,  and  Fluids,  of  the  Body,  the  Changes 
whereto  they  are  fubjeft,  and  the  true  Seats  and 
Caufes  of  Diftempers ;  no  rational  Attempt  can 
hitherto  well  be  made  to  determine  the  Medi¬ 
cinal  Virtues  and  Ufes  of  a  Mineral  Water  a 
Priori ,  as  it  it  is  called  ;  tho’  we  had  ever  fo 
exadt  and  full  a  knowledge  of  the  Contents  of 
fuch  a  Water.  And  in  this  State  the  Matter 
appears  to  reft  on  the  fide  of  Medicine  ;  whofe 
higheft  Improvement  may,  perhaps,  be  rati¬ 
onally  expedted  from  the  Art  of  Indudtion  ;  as 
we  hope  hereafter  to  make  more  fully  appear. 

42.  And  thuswe  have  gone  thro*  the  imper- 
fedt  Analyfis  at  firft  propoled;  and  briefly  con- 
ftder’d  the  feveral  Principles  into  which  the  Wa¬ 
ter  has  been  refolved  by  its  means  ;  tho’  with- 
‘  out  denying  that  there  may,  poftibly,  be  others ; 
or  that  thele  may  be  farther  refolved,  or  render’d 
more  fimple.  If  this  Work  fhall  happen  to  be 
continued,  ’tis  hoped  it  may  end  in  the  Difco- 
very  of  a  fure  Method  of  tracing  out  the  Vir¬ 
tues  and  Ufes  of  all  Mineral  Waters;  and  of 
procuring  their  Contents  unalter’d  in  their  natu¬ 
ral  Properties ;  fo  as  to  enable  us  to  recompofe 
the  refpedtive  W aters  from  them  ;  heighten  their 
Virtues  in  fome  Cafes;  lower  them  in  others; 
make  artificial  Imitations  thereof ;  and  thence  | 
improve  the  Arts  of  Pharmacy  and  Medicine* 


f  H  E  END, 


Mineral  Waters, 

Wholesale  and  Retail,  ! 

Sold  by  John  Fiddes,  at  the 
Golden  Wheatfheaf  in  Taviftock- 
Street,  Covent-Garden,  London,  at 
his  JVarehouJe  in  the  Savoy,  and  at 
his  Ho ufe  in  Scarborough  5  from  all 
which  Places  he  fends  them  to  any 
Tart  of  Great  Britain,  or  beyond  the 
Seas . 


TH E  following  Testimonials  have 
been  tranfmitted  to  the  fa  id  John  Fiddes  ; 
one  front  the  Magiftrates  of  Spa  in  Germa - 
ny,  which  has  the  Arms  of  His  Highnefs  the  Bi- 
fhop  and  Prince  of  Liege,  and  the  Seal  of  the  Ma- 
giftrate  of  Spa,  as  in  the  Margin  ;  the  other  from 
Culmer  Cockerill  Efq;  Senior  Bailiff  of  Scarborough , 

and  Dr.  Shaiu,  Phyfician  of  that  Place. 

r  jA 

~AJOus  les  Bourguemaitres  &  Magiflrat  de  Spa 
J-*-au  Marquifat  de  F ranch imont,  Paysde  Liege, 
Certifions  que  les  150  Bonteilles  en  un pannier  quele 
Sieur  Alexandre  Hay,  Mar  chanda  Spa,  a  'fait  Em¬ 
ptier  pour  envoier  a  Monfieur  Jean  Fiddes,  Mar- 
chand  a  Londres,  ont  ete  de  bon  terns  &  faifon  em¬ 
pties  a  la  bonne  &  veritable  fource  des  E'aiix  Mine- 
rales  qui  coulent  en  ce  lieu  accommodees  par  le  ditte 
Hay  id  ces  Domeficques ,  &  cachetees  du  cachet  or¬ 
dinaire.  En  foi  de  quoi  avons  la.  prefente fait  fouf- 
fgner  &  catheter  par  notre  Greffier, 

par  Ordonnance  G.  Storheaux. 

N,  B,  I  have  the  like  Certificate  with  every  Parcel 

of  Water. 

N  THE 


*1 PHE  Pouhon  Water  of  Spa, filled  for  Mr.  John 
Fiddes,  in  Taviftock-Street,  Covent-Garden, 
London  ;  the  Wind  being  North  and  freezing ,  and 
fealed  with  a  Hand  and  bloody  Yoke  ;  the  Motto , 
Fiducia  Victrix,  and  Pouhon  Spa,  by 
me,  Alexander  Hay. 


N.  B.  Mr.  Hay's  Houfe  is  adjoining  to  the 
Pouhon  Spring  ;  he  having  the  beft  Opportunity 
of  taking  up  the  Water  at  the  moil  proper  Seafons. 


JfW  E  zuhofe  Names  are  here  fulfcribed  do  cer - 
tify ,  That  the  Scarborough  Spa  Water, 
filled  for  Mr.  John  Fiddes,  and  fealed  with  the 
Corporation-Seal ,  is  confiantly  taken  up  from  the. 
WELL  at  the  mofi  proper  Seafons,  and  cemented 
down  in  the  Bottles  with  a  well-adapted  Cement , 
according  to  our  Directions : 


CULMER  COCKERILL, 

Peter  Shaw. 


The Laid  John  Fiddes  has  fettled  fuch  a  Corre¬ 
spondence  for  the  Pyrmont,  Bath ,  and  Brifiol  Hot 
Well-Waters,  that  he' has.  them  fent  him  frefli 
and  in  their  greateft  Perfedtion ;  which  are  fealed 
with  their  proper  Seals,  as  in  the  Margin. 


1ATTERSBEE\ 


The.  Prices  of  the  Waters  .  London,  delivered 
to  any  Part  thereof,  free  of  all  Charges ;  viz. 

German,  Spa,  and  Pyrmont ,  at  14  J.  perDoz. 
Spa .  Half-Flafks,  at  10;.  per  Doz. 

Scarborough  and  Bath,  at  7  A  6  d.  per  Doz. 

and  4  s.  per  Half-Doz, 

Brifiol,  at  6  5.  per  Doz. 

N.  B.  The  Scarborough  Water  is  delivered  at 
that  Town  to  the  Land-Carriers  at  4  s.  per Doz. 
and  put  on  Board  a  Ship  at  5  s.  per  Doz.  All 
the  other  Waters  may  be  had  there  at  2  s,  per  Do%, 
Advance  for  Carriage, 


